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Boston Meeting of the A. I. E. E. 


HE Boston meeting of the American Institute of 

Electrical Engineers was in keeping with the best 
traditions of that body. The character of the addresses 
and papers as well as the diversity of interests repre- 
sented in the audience shows what can be accomplished 
in Institute affairs when there is a will and a determi- 
nation to do. The railway electrification problems were 
discussed without reference to the battle of the systems 
and in a national and constructive manner. There was 
a realization that electrification of railways involves 
broader engineering than the mere substitution of an 
electric locomotive for a steam locomotive, and that the 
problem must be considered in connection with other 
national issues not intimately connected with, yet af- 
fecting, the electrical industry. It is refreshing to feel 
that the electrical industry is becoming broad enough 
and public-spirited enough to associate electrification, 
for instance, with fuel conservation and water-power 
development. The subject of technical education 
brought up at the evening session was admirably han- 
dled, and certainly the addresses of prominent educat- 
ors, notably that of Dr. Eliot, were most inspiring. 
One naturally associates Boston with culture, so that 
pearls of wisdom were not lacking, and if there be any- 
thing in modern prophecy, the vision which Dr. Eliot 
holds of engineering, colored as it must be by his 
ripened experience and mellow philosophy, is certain 
of ultimate realization. 





Rural development, which is so essential for the se- 
curity of the nation, can be hastened by means of elec- 
tricity. No other single agency possesses the power to 
make the remote sections of the country so attractive. 
The more electrical networks spread out, the quicker 
new towns and communities develop. 


—————EEETS 
Water Power Must Be Developed 


T IS becoming increasingly clear that if water-power 

development is to be a reality, it must be the busi- 
ness not only of those directly interested in specific proj- 
ects but of every public utility and every citizen of the 
country as well. From now on until proper legislation 
is enacted there must be throughout the length and 
breadth of the land continuous discussion of the suk- 
ject of water powers and the relation their development 
bears to the country as a whole. Only in this way can a 
policy be translated into achievement. We must have 
informed public opinion working its will on every Repre- 
sentative and Senator. It is time that every one real- 
ized that development of water power is a national 
problem which concerns every citizen of the country, 
and the electrical industry, to which must be intrusted 


the development of these water powers, must work un- 
selfishly with the rest of the country to bring such a 
condition about. While it is true that the industry 
will profit somewhat by water-power development, its 
reward for services rendered is as nothing compared 
with the advantages which such work brings to the en- 
tire human race. When manufacturers realize that only 
through water power can reasonably priced power for 
industry be obtained, and when every householder 
senses that through the same agency the coal resources 
of the country will be conserved and the day for fabu- 
lously priced coal be postponed for a longer period, then 
will come the realization that others besides those con- 
nected with the electrical industry are vitally concerned 
in this problem. No one begrudges the doctor his fee 
if by that means the health of a community can be main- 
tained or its sanitary condition improved. A like situa- 
tion should obtain with reference to water-power de- 
velopment, and every one in the industry should emulate 
the example of the eminent Roman, Cato, and insist not 
that “Carthage must be destroyed” but that “water 
power must be developed.” 





Commerce reports bring the information that Bui- 
garia, in anticipation of a revival of trade after the 
war, developed water-power facilities, created a bank 
for the promotion of trade and formed a variety of 
banks, with a total capitalization of $50,000,000, for the 
financing of industry. And yet we think of the Balkan 
countries as backward. 





Design of Small Direct-Current Armatures 


N THE process of reéstablishing industries after 

the return of peace, electric distribution of power to 
machinery is bound to play an important part, in order 
that the most economical and effective use may be made 
of factory machinery. The average factory motor is 
of comparatively small power. Consequently the eco- 
nomical design of good small motors is a matter of 
considerable importance. 

Small direct-current motors have been designed, built 
and industrially employed for many years. It would, 
however, be very unsafe to assume that there is no 
more room for improvement in them on that account. 
Even assuming that no general and sweeping improve- 
ments are possible in their design, there must always 
be possible improvements in detail, due to new available 
materials, new processes of construction and changes 
in the relative costs of steel, copper and other elements 
in the total expenses of building. 

C. R. Wylie’s article on the subject, in this week’s 
issue, deals with the essential design constants of small 
direct-current armatures. The data are presented 
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mainly in curve sheets, and many of the curves appear 
to be of the exponential type, or to follow straight lines, 
when plotted on logarithm paper. It is interesting to 
notice that the cost of small dynamos is indicated as 
having increased about 15 per cent between 1915 and 
1917, owing to war conditions. 





Dr. Eliot’s recent remark that it is inexpedient, not 
to say absurd, to attempt to fix by law the same number 
of hours for all industries without regard to their in- 
finite diversities, or for all establishments in the same 
industry, is economically indisputable. Irresponsible de- 
mands for a rigid wholesale limitation of the day’s work 
are only a degree less culpable than advocacy of indi- 
vidual restriction of output. Increased production per 
expense unit is the line of least resistance to foliow in 
international competition. 





Opposing Government Operation 

HERE are selfish reasons against government 

ownership or operation of our carrier and wire 
utilities just as there are selfish reasons for those 
policies. Is the ultimate disposition of these great 
utilities to be determined by selfish motives? Will the 
decision then fall to those whose motives are the most 
selfish, to those who best succeed in concealing their 
motives from the public or to those who by freak of 
chance have the most power to attain their ends? If 
a thorough understanding of the facts prevails, the 
question will be settled ultimately, not as selfish mo- 
tives would determine it, but as economic considera- 
tions recommend. Those who oppose government 
ownership or operation should give their attention to 
the economic problems involved in the momentous issue. 
It is not enough to assume that because they think 
that public operation is wasteful the public will inevi- 
tably think so too. They must be prepared to prove 
their case. 

Bankers who recall the profits of unregulated public 
utility corporations face a new responsibility, a heavier 
one in some ways, under the conditions that will ob- 
tain if the railroad and wire properties are returned 
to their owners. The turnover in securities will be 
less profitable. Manipulation will be dangerous. But 
while the time of exploitation is passed, the era of fair 
regulation substitutes equitable return on the invest- 
ment. This is the alternative which those who oppose 
government ownership should be prepared to accept. 
It means less profit for the banker and promoter; it 
means a surer stabilized return for the real investors 
whose capital or savings aggregate the corporate in- 
vestment. It may also be kept in mind that the idea 
of trusteeship is capable of much higher development 
than many people have accorded it. We do not mean 
the revival of the “widows and orphans,” for their 
funds have not always been safeguarded in bygone 
days; but there is a sense in which the controlling in- 
dividuals can exercise a trust equally for those who 
own, those who man and those who use the properties. 
This form of corporate trusteeship can be made more 
economical in administration than the operation of a 
bureau under our present practice in government. 

What policy and under whom will best safeguard the 
public interest? Will it be private ownership with pub- 
lie operation? That is what we have now with the 
railroads and wire agencies. In principle it amounts to 
public use of private property for a return, but the 
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individual holder has no opportunity to debate or ques- 
tion that return. Investment and property may be de- 
preciated in the process. Public ownership and opera- 
tion would mean enormous investment, a horde of gov- 
ernment employees in politics. Private ownership and 
operation under regulation would be in part a con- 
tinuation of the pre-war conditions, in part new condi- 
tions growing from experience. It is the practicable 
solution of which we have the most knowledge. Its 
defects are remediable, its abuses negligible. 

The basis of the decision should be the conservation 
of capital investment, economy in operating expense, 
efficiency and low cost in service. Those who oppose 
permanent government operation of the properties now 
held under the direction of the administration face 
these facts: The administration appears to be reluctant 
to surrender its control. Rates have been increased 
heavily, also wages. Service is restricted. Competi- 
tion has been abandoned. Codérdination of properties 
must have brought some net economies, but evidently 
not enough to offset larger costs. Can these conditions 
be bettered? It is clearly up to those who oppose a 
continuance of present conditions to show, not merely 
hostility, but that with equal opportunities and fair 
regulation they can do better than the government. It 
is up to them not to complain against unfair treat- 
ment, but to support any claim that they make that 
they can do better. If the private owners or their 
representatives get the properties back, the public will 
not submit to a fiasco. It will demand results, and 
private owners cannot as easily find acceptable excuses 
for shortcomings as public operators. 





The leaven of electricity has had results, and the un- 
charted future will be gained or lost according to 
what advantage is taken of the situation at present 
existing in the industrial world. If public utilities will 
purify themselves by eliminating the bad and invigor- 
ating what is good, we shall have a renaissance which: 
will establish the central station more firmly and com- 
pletely than ever. 





Vacuum-Tube Amplifiers 


NE of the most wonderful devices in the world is a 

vacuum-tube amplifier. It corresponds in the elec- 
tric field to the microscope in the optical field. But 
the range of available magnification of the electrica! 
device is enormously greater than the greatest available 
magnification of the optical device. 

Clerk Maxwell at one time suggested a purely ideal 
permeable barrier, which might enable work to be 
obtained thermally from the heat energy of gas in a 
closed chamber, without the application of heat from 
outside. The molecules of the gas are supposed to be 
vibrating and colliding through a sort of perpetual mo- 
tion. As a result of this mode of action, each and every 
molecule is occasionally jarred into a high instantaneous 
velocity, while at other times it may give up nearly all 
its momentum to a colliding molecule. According to 
the law of probabilities, the root mean square of the 
velocity of any and all the molecules would remain 
strictly constant and in conformity with the tempera- 
ture of the gas inside the chamber. 

' Across the middle of the space within the chamber 
a peculiar and ideal partition or barrier was to be 
established. In this barrier a great number of minute 
trap doors were to be set, in such a manner that each 
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might suddenly be either widely opened or tightly 
closed. When toward the door on one side, say the A 
side, came a gas molecule with high velocity, the door 
would be opened to allow passage to the B side. When, 
however, a molecule came up with less than the root- 
mean-square velocity, passage would be denied. By 
this means the temperature on the A side of the parti- 
tion would gradually be lowered, while on the B side it 
would be raised. The difference of temperature thus 
gained would enable subsequent mechanical work to 
be done. 

In the vacuum-tube amplifier a metallic grid takes the 
place of the ideal partition, and electrons are allowed to 
pass or are held back according to the electric potential 
given to the grid. The result is, not a change in 
temperature, but a marked change in the density of an 
electron stream or electric current. The power neces- 
sary to produce the electric current is dispensed by a 
suitably arranged direct-current source, but the flow or 
cessation of the current is determined by the grid po- 
tential, at the expense of a much smaller electric power. 

Lieut. Max C. Batsel’s article in this issue describes 
the vacuum-tube amplifiers developed by the Signal 
Corps for various signaling systems. In particular, a 
seven-stage amplifier is described, with three stages for 
radio-frequency amplification, leading to a detector 
stage, and then followed by three stages of audio-fre- 
quency amplification. This makes a combination well 
adapted for use with radio direction finders. 





Laissez faire and doctrines of like sort can have no 
place in the electrical industry. We have no room for 
reactionaries, either. Progress and initiative must be 
the guiding principles of our public utilities. Econo- 
mies learned during the war must be held and even 
bettered. The industry must go forward, not back- 
ward, and interconnection is a forward step. 





The Commission and Public Policy 


HEN the people of a state are satisfied with the 

treatment they receive from their public utility 
companies the commission form of regulation is accepted 
as a matter of course. But should dissatisfaction arise 
from any cause the innocent commission as well as the 
offending companies is made the target of attack. Cer- 
tainly some of the attackers have political axes to grind, 
but the net result is antagonistic feeling stirred up 
against the commission. A rather full realization of this 
situation led the Illinois commission to attempt to 
alleviate it by inducing the utilities to adopt more 
modern methods of handling all complaints. As a part 
of this plan a letter was written to all utilities appealing 
for the installation of complaint-handling methods that 
would impart individuality to each complaint. 

The results of these letters as a whole have been satis- 
factory in that most of the utilities expressed themselves 
as in accord with the suggestions of the letter. Some 
of them have been rather unsatisfactory because the cor- 
respondent has assumed that the duty rested with him to 
assure the commission that the policy of the company 
was in accord with that expressed in the letter rather 
than to give the matter any really serious considera- 
tion. Many of the utilities stated that they were hav- 
ing copies of the letter made for circulation among 
their employees and for posting in the office where the 
employees meet the public. Some of the larger utilities 
make it a practice to have all letters of complaint 
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transmitted to a responsible executive of the company 
for perusal, which is certainly a very full and complete 
application of the principles set forth in the letter. 

Practically all of the replies received were from the 
larger companies, and, as one would anticipate, the 
companies which already have the most satisfactory 
methods of dealing with their consumers are those to 
which the letter made the strongest appeal. The com- 
mission deserves credit for its keen analysis and for 
having devised a means for helping its own position 
while it was at the same time assisting the companies 
to a better understanding of their responsibility in 
matters of public policy. 





The use of practical problems in teaching mathe- 
matics points the way toward an improvement in educa- 
tional technique long needed in the training of engi- 
neers. Facility in the use of mathematics as a valuable 
tool in engineering practice is essential in much ad- 
vanced work, and the edge of this tool should not be: 
dulled by rubbing too many abstractions into the im- 
pressionable mind of the undergraduate. 


> 
Lighting a Small City 


HE street-lighting plan of a city should always be, 
but seldom is, arranged with reference to the real 
requirements of the situation. There is a frequent 
tendency to put up cheap imitations of the systems that 
are appropriate only to the stately streets of a genuine 
metropolis. As a result we often see “white ways” that 
bring out in grotesque relief the shabby fronts of 
second-rate buildings and have no suggestion of gayety 
or magnificence save as they bear garish witness to 
the colossal and hypnotic nerve of the fixture salesman 
whose zeal outran his better judgment. It is a pleasure, 
therefore, to record a case where means were judici- 
ously adapted to ends and a city was given street light- 
ing of a character at once suitable, finished and efficient. 
The problem that confronted C. D. Gray and E. 
Hagenlocher, an account of which is printed elsewhere 
in this issue, was a simple one in principle but required 
no small amount of work for its solution. It was the 
complete reorganization of the street illumination of a 
small city of the better class where a badly run and 
obsolescent arc system vied with a rather worse series 
incandescent system in the race for inefficiency. ll 
concerned joined in wanting improvement, and they 
assuredly got it. The general principle followed was 
to settle upon a standard form of prismatic refractor 
worked out as a lantern with frosted bowl. In these 
lanterns, waterproof, neat in appearance and efficient, 
were installed such modern series incandescent lamps 
as the situation demanded, from 250 cp. to replace the 
ancient arcs down to 100 cp. and 80 cp. 

Double-fixture poles were adopted at a standard 
height of 15 ft., and these were spaced oppositely every 
100 ft. in the more important business districts and 
alternately in residence streets. In the former situa- 
tion reducing transformers kept the voltage to 300 per 
circuit in the interest of safety and ease of handling. 
In outlying districts, where the ornamental fixtures were 
unnecessary, refractors were still installed and new 
brackets put up. The net result was a very great im- 
provement both in appearance and efficiency. The en- 
ergy spent was very modest, but the lamps were worked 
to their full intensity and the refractors gave them the 
carrying power that a bare lamp lacks. 





si a Pith be GEO SS TOE AED 








568 


ELECTRICAL WORLD 





VoL. 73, No. 12 


Vacuum-Tube Amplifiers 


Weak Telegraphic Ground Currents and Stray Telephonic Currents Are Detected by the 
Use of Vacuum-Tube Amplifiers—Both Radio and Audio Frequency Signals Are 
Amplified, and Sensitive Direction Finding Is Made Possible 


BY LIEUT. MAX C. BATSEL, SIGNAL CORPS, U., S. A. 


of the vacuum tube is its ability to amplify alter- 

nating electrical currents, voltages or power. This 
amplifying ability arises from the fact that the power 
required to cause a given variation in the potential 
of the grid of a tube is less than the power associated 
with the resulting variations of the current in the 
plate circuit. The Signal Corps of the United States 
Army has made two important uses of vacuum-tube 
amplifiers, for the amplification of weak ground cur- 
rents in the reception of earth conduction telegraph 
signals and the picking up of stray telephonic currents, 
and for the amplification of radio signals both at radio 
frequency before being rectified by a detector and at 
audio frequency after the radio-frequency signals are 
changed to an audible frequency by means of the 
detector. 

Although a vacuum-tube amplifier, in a sense, returns 
more energy than it receives, amplification does not 
violate the principle of the conservation of energy and 
does not literally give something for nothing. It may 
be likened to the action of an ordinary direct-current 
generator. An increase in the field current (or voltage) 
of the generator will cause a similar increase in the 
voltage produced by the armature and correspondingly 
in the load current. The increase in output will be 
much greater than the increase of power in the field 
circuit, but this added power is, of course, derived 


To most fundamental and most useful property 


tial is small. Since the vacuum tube operates by virtue of 
the potential difference established between the filament 
and grid, it is desirable to transform the power supplied 
to as high a voltage as possible. If the source of voltage 
has an impedance Z,, a transformer to supply current to 
the grid filament circuit should have a ratio K in the 
step-up sense such that K*Z, = Z,, where Z, is the im- 
pedance of the grid filament circuit. The maximum 
power is then derived from the source of voltage, and 
the greatest possible potential difference established 
between the filament and grid, resulting in the maxi- 
mum power output from the tube. Such a transformer 
is known as an “input transformer,” and its use with 
vacuum-tube amplifiers is almost universal. The com- 
bination of input transformer and tube is called one 
“stage” of amplification. Several stages may be con- 
nected in series or cascade, the plate circuit of one 
tube feeding into the primary of the input transformer 
of the next stage, and so on. 

The problem of the design and construction of ampli- 
fiers, aside from the tubes themselves, is almost entirely 
one of obtaining suitable and efficient input trans- 
formers and of arranging various parts so as to avoid 
any coupling effects between input and output. Avoid- 
ance of magnetic or electrostatic coupling between input 
and output circuits is essential because such coupling 
results either in a decrease in amplification or in per- 
sistent howling, depending upon whether or not the 





FIGs. 1, 2 AND 8—DEVELOPMENT OF AMPLIFIER SETS—LIGHT-WEIGHT SET AT RIGHT (WEIGHT 8 LB.) 


from mechanical forces which drive the generator shaft. 
In an analogous sense, the amplified power derived from 
a vacuum tube is obtained from the battery which sup- 
plies the plate voltage and current of the tube. In the 
generator the field voltage controls the output through 
the agency of a magnetic field. In the vacuum tube the 
grid voltage controls the output through the agency of 
an electric field. 

When the grid of a tube is maintained at a mean po- 
tential more negative than any part of the filament the 
only current which flows in it is a very small one due 
to leakage or gas ionization. Therefore the amount of 
power required to cause a given change in the grid poten- 


impulse fed back from output to input opposes or assists 
the input impulse. 

The amplifier has been looked upon by the Signal 
Corps as an auxiliary device employed for the purpose 
of obtaining louder signals in a telephone head set. 
To be successful it must, therefore, be a simple, self- 
contained outfit requiring no attention or adjustment 
on the part of the operator other than the replacement 
of run-down batteries or burned-out tubes. The first 
audio frequency amplifiers were designed and built for 
the Signal Corps by the Western Electric Company. 
Signal Corps engineers have developed improved input 
transformers for such amplifiers and have carried out 
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all of the development and design of amplifiers for use 
at radio frequencies. 


AUDIO FREQUENCY AMPLIFIERS 
One of the first pieces of radio equipment manu- 
factured for the army after the establishment of the 
radio development organization was the type SCR-72 
two-stage audio frequency amplifier designed and con- 





FIGS. 4, 5 AND 6—INPUT TRANSFORMER DESIGNS 
FOR AMPLIFIERS 


Audio frequency transformers (left); iron-core and air-core 
types (right). 


structed by the Western Electric Company. Many hun- 
dreds of them were produced and have in service given 
excellent satisfaction. An SCR-72 set is shown in Fig. 
1. The amplifier box proper, which contains the trans- 
formers, tubes and plate-circuit dry battery, is car- 
ried in a compartment of an outside case, which also 
has compartments for telephone head sets, spare tubes 
and batteries, connecting cord for storage battery, etc. 
On the amplifier box binding posts are provided for 
connecting to the input and to the 4-volt storage bat- 
tery which heats the filament of the tubes. Telephone 
jacks are arranged so that the head set can be con- 
nected direct to the “input” or to the “output” of the 
first or second stage. There are no adjustments of any 
kind. Simplicity and reliability are the outstanding 
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inner separate case was eliminated and everything 
mounted directly in one case. The amplification control 
by rather small steps proved necessary on account of 
the peculiarities of the human ear. If the signal to be 
received is weak and is masked by interfering noises 
of equal or greater loudness, it is found that amplifica- 
tion beyond a certain degree is detrimental. If the in- 
terfering noises are amplified to be louder than this 
rather critical value, the ear is overburdened and is 
unable to distinguish the signal as well as when both 
signal and interference are weaker. 

More recently there has arisen a demand for a very 
small and light amplifier for miscellaneous uses. The 
amplifier shown in Fig. 3 was designed by the Signal 
Corps to meet this need. It utilizes the miniature trans- 
formers described in later paragraphs and carries no 
spares, cords or telephone headsets. It is, however, a 
complete set containing tubes, transformers and plate- 
circuit dry batteries. It is arranged so that the first 
tube may be used as a radio detector in order that the 
set may be either a two-stage amplifier or a detector 
and one-stage amplifier. When supplied with 4-volt 
storage battery and telephone headset it is ready for 
use. The dimensions are 93 in. by 7% in. by 44 in. 
(23.1 em. by 18.7 cm. by 11.4 cm.), and the weight is 
8 lb. (3.6 kg.). 

The input transformer which was used in the SCR- 
72-B amplifiers and in-certain other equipment which 
involved stages of amplification as built in units was 
designed and manufactured by the Western Electric 
Company. It is a shell-type transformer, and its wind- 
ing is composed of about 6000 ft. (1830 m.) of No. 
40 enameled copper wire covered with a single layer of 
silk. The placing of orders with various manufactur- 
ers, which involved the construction of a total of 
nearly 40,000 of these transformers, revealed the fact 
that on account of the difficulty of manufacture and the 
scarcity of silk it would be impossible to obtain suffi- 
cient wire. Signal Corps engineers therefore attacked 


FIG. 7 AND 8—SEVEN-TUBE RADIO-AUDIO FREQUENCY SETS 
Audio stages at right; radio stages at left. Note the use of air-core input transformers in Fig. 8 


features. The power of the output signal is from 40,- 
000 to 60,000 times tk~t of the input signal. 

The test of practical use showed that several minor 
modifications of the SCR-72 would improve its useful- 
ness, and after sufficient practical data had been col- 
lected a redesign was made by the Western Electric 
Company which resulted in the SCR-72-B, illustrated in 
Fig. 2. Improved accessibility, more convenient ar- 
rangements for connections and decreased weight were 
obtained, and a variable shunt was added to the tele- 
phones for controlling the degree of amplification. The 


the problem of a substitute winding. The efficiency of 
the transformer depends largely on the reduction of 
turn-to-turn capacity, and enameled wire alone could 
not be used although the supply was ample. In co- 
operation with the Dudlo Manufacturing Company a 
sectionalized winding was developed using No. 40 
enameled wire with paper insulation between layers. 
This winding is not only as efficient as the previous 
one but is considerably cheaper. 

The type of transformer described above, either with 
silk or paper insulation, is a very efficient one from the 
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electrical standpoint and produces negligible distortion 
in telephonic currents. It is, however, large and heavy, 
and the addition of two or three of them to an airplane 
set or a set designed to be carried on the back of a 
soldier in the field is a serious thing, since in such 
equipment every possible ounce must be eliminated. 
After a considerable amount of experimental investi- 
gation the Signal Corps engineers have designed a much 
smaller and lighter transformer which is fully as satis- 
factory in its electrical characteristics and is in addi- 
tion easier and cheaper to manufacture. The old 
and the new types are contrasted in Fig. 4. The former 
weighs 2 lb. (0.9 kg.) and the latter 7 oz. (0.2 kg.). 


RADIO FREQUENCY AMPLIFIERS 


The development work on radio frequency amplifiers 
has been carried out entirely by Signal Corps engi- 
neers assisted in its initial stages by information gained 
from the French and British. The principal use to 
which these amplifiers have been so far applied is in 
connection with radio direction finders. In this work 
the signals are generally so weak (and thus the amount 
of energy picked up by the small loop antenna is so 
meager) that extremely high amplification must be em- 
ployed. To build a reliable, efficient amplifier of more 
than three stages, at any one frequency, is practically 
impossible, since very grave difficulties are met with in 
keeping it from howling or oscillating. It is, however, 
quite feasible to amplify a radio signal at its radio 
frequency, pass it through a detector tube and then 
amplify the resulting audio frequency current. This 
not only gives the increase due to both the radio and 
the audio frequency amplifiers, but in addition increases 
the detector tube efficiency since, within limits, the effi- 
ciency of detection increases with the signal strength. 
Thus the receiver usually works cut best in seven stages 


—three radio, one detector and three audio. Properly 
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FIG. 9—DIAGRAM OF CONNECTIONS FOR SEVEN-STAGE AMPLI- 
FIERS—-LOW-FREQUENCY TRANSFORMERS AT RIGHT 


designed sets of this kind, operated non-oscillating and 
without regeneration, will give signals more than 10” 
times as strong as would be obtained with a simple one- 
tube detector. By using a regenerative feed back 
much higher amplification can be realized but the oper- 
ation becomes less stable. 

Of the several methods which may be used for trans- 
ferring the output of the plate circuit of one tube of a 
radio frequency amplifier to the input or. grid circuit 
of the next tube, the iron-core input transformer has 
been most used. Air-core transformers have also been 
successfully utilized, but they result in a less stable 
unit. A picture of an iron-core radio frequency input 
transformer is shown in Fig. 5. The core is made up 
of laminations of enameled soft steel 14 mils thick 
(0.88 mm.). . The primary and secondary windings each 
consist of a single layer of No. 40 enameled copper wire. 
The magnetic circuit contains a short air gap. The 
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transformer is approximately the same size as the small 
audio frequency one and is somewhat lighter. The air- 
core transformer illustrated in Fig. 6 consists of several 
pancake windings on a grooved spool of insulating ma- 
terial. Alternate coils are connected in series, one set 
being primary and the other secondary. 

Figs. 7 and 8 show rear views of the panels of seven- 
stage radio-audio frequency amplifiers made up with 
iron and air-core radio frequency input transformers 
respectively. The three radio stages are on the left of 
the picture, the detector in the middle, and the audio 
stages on the right in each case. The tube sockets 
are carried on sponge rubber to reduce vibration. The 
other parts are carried directly on the panel. The two 
amplifiers are identical in outside appearance. The 
filament rheostat provides control of the degree of 
amplification, and rio other adjustment is needed. The 
particular sets illustrated were designed for use in air- 
planes. Others of very similar appearance have been 
made for ground use. The circuit diagram is shown in 
Fig. 9. The batteries for supplying the plate current 
are contained in a separate box. It is desirable to have 
the amplifier box as small as possible because it is more 
convenient to mount several small boxes in an airplane 
than one large box. The plate battery consists of three 
standard 20-volt dry batteries in series. The filament 
battery must supply 7.7 amp. at 4 volts. 

The following radio engineer officers of the Radio 
Laboratories have contributed effectively to the develop- 
ment of the radio frequency amplifiers: Second Lieut. 
James M. Cork, Signal Corps, and Second Lieut. Leon 
T. Wilson, Signal Corps. 

The utility of radio frequency amplification in con- 
nection with the highly important art of radio direction 
finding has been demonstrated. It is highly probable 
that it will find other equally important applications. 
The high selectivity obtained, together with ability to 
make easily audible extremely faint radio signals, marks 
it as a promising aid toward the final solution of the 
problem of eliminating static interference. 

With further development of improved types of 
vacuum tubes there is certain to be a corresponding im- 
provement in amplifiers. The sizes of the vacuum tubes 
and the amount of power required for heating the fila- 
ments may be reduced, thus making it possible to con- 
struct very small, light amplifiers which can be oper- 
ated with a dry cell for heating the filaments. 





AM of the opinion that from the time we 

restore ourselves to our normal post-war 
activities the demand for peace-time produc- 
tion will be so great that there will not be the 
remotest possibility of securing any reduction 
in the wage rates from their present basis. I 
feel further that the manufacturer who fails 
to take into consideration the prospects of the 
future, and who, in a hope of securing cheaper 
labor or cheaper raw material, does not build 
up his organization and maintain it during the 
possibly brief period of readjustment, will be 
handicapped in securing his share of the busi- 
ness afterward; because he will be handicapped 
through lack of working forces in his factory. 
—William B. Wilson, Secretary of Labor. 
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A Method of Systematically Designing Small Armatures Is Presented Based Upon Both Test 
Data and Theory Developed for Larger Machines—Progress Has Been Limited 
by Lack of Experimentation 


BY C. R. WYLIE 
Consulting Engineer, formerly Director Research Laboratory of the Remy Electric Company 


O-OPERATION, standardization and efficiency 
i are the issues every one must face squarely and 

promote intelligently during the long period of 
reéstablishment which has already begun. Electricity 
is going to serve as one of the greatest industrial 
agencies in the stabilization of economic conditions, and 
the electrical profession must prepare to shoulder its 
approaching responsibility. Chief among the applica- 
tions of electricity in the revitalizing of industry should 
be the universal electrification of machinery and all mo- 
tive processes. The day of the small motor would seem 
te be at hand, yet many of the smaller machines on the 
market are by actual test found to have much less ex- 
cellent characteristics (i.e., efficiency, weight and cost 
as related to capacity) than they could be made to have. 
This may mean that the small dynamo is produced too 
often by imitation. 


PROBLEMS IN MANUFACTURE OF SMALL DYNAMOS 


In the manufacturing of small dynamos the same 
completeness of individual testing of the finished prod- 
uct as is necessary for large machines can hardly be 
afforded. For instance, individual heat runs in small 
factories are out of the question. However, there 
should be some attempt at general supervision in the 
matter somewhere between the designer and the cus- 
tomer. Heat runs should at least be made from time to 
time on typical machines. It is possible for the de- 
signer to calculate from the known properties of his 
iron and his copper the total watts lost as heat in the 
armature under load conditions. Standardized man- 
ufacture and investigative testing will show how many 
watts per square inch of armature surface is allowable 
for safe operation of each size of machine produced. 
Thus rational ratings may be established. The rating 
is naturally a function of the ventilation, friction and 
the durability of insulation, copper, etc., and hence of 
the size and speed of the machine. 

In the designing of direct-current dynamos the basic 
problem is the dimensioning of the armature. When 
once the dimensions of this part of the machine, the 
number of slots and the required flux are known, then 
it is a comparatively easy matter to determine the field 
winding, dimensions of the magnetic circuit, etc. Con- 
sideration of the armature cannot be, however, alto- 
gether independent of the field details. Under some con- 
ditions, of course, the details of the whole will have to 
be “jockeyed” somewhat until the most satisfactory 
combination is found. 

It is the purpose of this paper to review the basis for 
the standard procedure in armature design and to fur- 
nish data providing for the application of these prin- 
ciples to the smaller machines similar to the data pub- 
lished by Gray and others for large machines. It is 


hoped that this article may stimulate interest in the 
small dynamo among writers and in the trade. 

The data presented have been established by analyti- 
cal consideration of the magnetic properties of present- 
day armature iron of excellent quality and checked by 
the observed properties of about a dozen modern high- 
class machines of different makes and within the range 
considered. The data, it must be kept in mind, are 
definitely related to the magnetic quality of the iron 
used in the armature core. The curves submitted imply 
the best iron in use at the present and assume good 
ventilation and careful mechanical construction. Where 
a poor grade of iron is used for the armature core, 
where the laminations are thicker than usual, where the 
mechanical features are such that undue heating by 
friction results, or where the machine is to be oper- 
ated inclosed, a suitable margin will have to be allowed 
in selecting values from the curves. On the other hand, 
as the materials used in the construction of armatures 
are improved the curves will become more and more 
conservative and ultimately, it may be expected, will re- 
quire elevation. 


Basic DESIGN DATA 


The limitation to the capacity of the armature of a 
dynamo (motor or generator) is the heating that may 
be safely allowed. The heating of an armature results 
from the armature copper loss (J*.R.), the two core 
losses (hysteresis, W, = kfB}.°, and eddy currents, 
W. = k.t’f'8?.), bearing and brush friction and heat 
transferred from the field. If the sum total of these 
effects is such that the ventilation to be obtained pro- 
vides for the dissipation of the heat generated at a rate 
such that the ultimate rise of temperature may be con- 
sidered as not endangering the insulation, then the cor- 
responding load conditions may be considered as a 
proper rating for the machine. Consideration of these 
matters makes it evident that the efforts of the designer 
must comprehend as a composite aim: (1) the reduc- 
tion of the resistance of the armature to a minimum; 
(2) the use of the best magnetic iron, i.e., that which 
has the lowest hysteretic and eddy current constants; 
(3) mechanically excellent bearings and minimum heat- 
ing of the commutator; (4) excellent ventilation; (5) 
minimum heat loss in field; (6) the most durable in- 
sulating material with due regard to mechanical and 
electrical requirements, and (7) at the same time the 
ultimate cost must be kept within economic limits. 

Obviously the joint influence of the various factors 
involved in heating an armature can be properly re- 
garded only by the use of one or more empirical con- 
stants. Core losses and copper loss produce by far the 


greater part of the heating; ventilation and mechanical 
friction can be pretty well standardized. Thus a suit- 
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zble method of supervision may be based upon empirical 
flux density and specific copper loss as a function of the 
required armature capacity. Such factors can be ap- 
proximated by the application of thermal principles and 
the consideration of the properties of magnetic iron, 
checked by data deduced from experimental observa- 
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Wa. = pEdl: (2) 
where J, = the current in amperes per armature path. 
Let it be assumed that B, is the average flux density in 
the air gap in maxwells per square inch (apparent air- 
gap flux density), and let La, be the length of the arma- 
ture in inches and D, its diameter in inches; then: 



























































i sa g= Bla p Dap (3) 
425 t Where: 

— we Tt le are 

375 +—+— p= — = (0.7 on the average. 
350, 7000 {|_| pole pitch — 

a Substituting (3) in (1): 

300 0}—+—_/ 4+ a NP 

275 eo a - apZ x, — 108 

ic E BL pD »Z 60 p 0 (4) 

225 Ff At i Then substituting (4) in (2) 

200 4000;-*F + N 

175 fo | Wa — Ealpp = BiLaDarpZ @ 9 ip 10® (5) 
150 3000 — 

125 TI It is certainly true that the amount 
100 2000}—+- a of allowable armature current is re- 
75 or lated to the size of the armature and 
50 1000 2 it the number of inductors because of 
' , TT | the limit to the heat that can be 

a. 3 5o7869WNtS O1es 45676901? 34 safely radiated per square inch (with 


+, “or Capacity 


FIGS. 1 AND 2— EMPIRICAL CONSTANTS FOR USE IN THE DESIGN OF SMALL ARMATURES 
(1) Loading factor (amp. cond, per in.) and average air-gap flux density 


as a function of armature capacity. 
(2) Q X Bg as a function of armature capacity, 
air-gap flux density, maxwells per sauare inch. 


Oo = 


amp. 


tion of high-class machines already constructed. Curves 
exhibiting values obtained in such manner have been 
constructed; they appear as Fig. 1. Fig. 2 is a composite 
of the two curves of Fig. 1. 

Before the curves can be satisfactorily understood 
and utilized the manner in which the 


Kilowatt, a a Capacity 
Ww 


cond. per in. Bg = 


standard insulation and good ventila- 
tion). The copper loss is proportional 
in any given machine to the number 
of inductors, and the amount of heat 
loss allowable is proportional to the 
radiating surface of the armature. 
In other words, heating is proportional to CZI/’,, and the 
heating per square unit of surface may be taken as an 
index for the acceptable armature capacity. 

The radiating surface of an armature comprises the 
cylindrical surface and the two irregular ends. It is 


(gauss) 














empirical factors relate themselves to 6 8 
the armature dimensions must be de- 5 
termined. A simple analysis based rT ” 
upon the fundamental equation of the | : 
generator leads to this understanding —_ 4 ‘ 
showing how the volume of the arma- "6 ae e10 + as 
ture is a function only of capacity, co L 09 e 
speed and these constants. o ts soon || A Aik a 
The fundamental equation for the + a tor) 4 AZ 
direct-current dynamo is familiar. e— 00 | | VV 
It is: Hf oe ine 
i ¢YZNP 108 04 
a =. (1) 03 
Here: a2 
E,=the generated emf. in volts Q 7 ; 
(back emf. in the case of the Oo 1 3 4 a 6 69 Wi 1 4 0; 234 687 6.4 84 2 


motor). 

o.==the magnetic flux 
wells. 

Z =the total number of inductors 
about the periphery of the 


in max- 


armature. 
N =f.p.m. 
P = number of poles 
yp ==number of paths in parallel in the armature 
winding. 


Since the designer knows the capacity, speed voltage 
and type of winding for a given machine before he seeks 
to determine dimensions, the electrical capacity of the 
armature in watts may be written: 


Kilowatt, Armature aan 





Kilowatt, Armature Capacity 


Generator —? 
Motor | 


FIG. 83—VARIATION OF L,D,” WITH ARMATURE CAPACITY AND SPEED 


Based on Fig. 1. = 0.7 


FIG. 4—VARIATION OF CONSTANT K WITH ARMATURE CAPACITY AND 


NUMBER OF POLES 


' af/K 5 
From equation Lg -{ ee ‘ 





N 


safe to assume that the increased surface in the ends 
over that of the projected cross-section of the armature 
corresponds approximately to the increased lengths of 
wire. 

Hence, since heating is proportional to the length of 
wire, the amount of heat to be radiated may be consid- 
eredas independent of the shape of the ends of the arma- 
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ture. In other words, the total radiating surface may 
be considered as 

K, X cylindrical surface of armature = K,xrDala, 
and the total heating as: 


Armature Diameter, Inches 
O1'1?2ZSAFOT7TIAIWON 2 BK OE 
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H,/K, is thus a specific constant depending upon the 
length and specific resistance of the copper, specific core 
losses for the iron used, ventilation and insulation. It 
may be approximated by investigation. 


mature Diameter, Inches 
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FIGS. 5 AND 6—ARMATURE LENGTH AS A FUNCTION OF SPEED (2 = 0.7) 


33.6 W0.203 I 
Fig. 5—For four-pole machine Lg =——s3 ie oi. 
} N 0.55 


K, < heat generated in the inductors = K, ZR.I’). 
Thus the heating per square inch may be written: 


k, ZReIp? . 22 (Ser) 
ky ™ DaLa ‘ TD Ba 


R-I, is ‘clearly the potential drop in each inductor. 
R. is proportional to the length of the armature L,; 
hence: 


R*Ip me kL lp 
le ke 
This expression will be constant for a given machine 
and will depend upon the specific resistance of the cop- 


per used. Calling such constant K;, the heating per 
square inch becomes: 


A. = K.,ZIp/ t Da; 





or 
H./K; — ZI», ™Da. 


H.,/K, may be regarded as definitely related to the 
size of a machine, since H,, the allowable heating per 
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53.5 W0.203 L 
Fig. 6—For two-pole machine Lg = ——37>—>— , Dg = =* 
N 1.1 
Calling 
H. Zip 
oe D,? Q, (6) 
and substituting in (5): 
N 
a ~ 8 
Wa = B,QLaDua’*= P&H 10- (7) 


B,QLaDa? N1.15 * 10-° (when p = 0.7) 
= B,QLaDa’? N7.42 X 10-° (where B, is in gauss). 


The amount of heating to be allowed per square inch 
ef radiating surface must of course be less in small ma- 
chines than in large. Also the eddy current losses and 
hysteresis tend to be greater in proportion to capacity 
on smaller machines. So Q and B, increase as the 
capacity of armatures increases. 

On the basis that the analysis here reviewed may be 
satisfactorily applied to the design of direct-current 
armatures ranging from 1 kw. to 10 kw. in rating, values 
for B, and Q have to be deduced: As noted before, thls 
work may be done theoretically or it can be accom- 
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FIGS. 7 AND 8—ARMATURE LOSS AND COST OF SMALL MOTORS 


Fig. 7—Shunt motors, 1200 to 1800 r.p.m., 115 volts. 


square inch of radiating surface, is established by prac- 


Fig. 8—Safe allowable losses. 


plished by studying the properties of various high-class 


tice in relation to dimensions, ventilation and durability machines of modern type (those which upon test show 


of insulation. 


. 


excellent efficiency and consistent rating). 
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An example of the second method as used in prepar- 
ing the curves follows: 


Machine Data: 
Make, T E 
Type, D.-C. shunt. 
Capacity, 7% hp. 








Co. Arm. diam., 83-in. 
Arm. length, 43 in. 
Arm. inductors, 252. 


Output, 5 kw. Arm. res. 
Speed, 1100 r.p.m. Arm. capacity, 6 kw. 
Voltage, 125. e= 0.7. 


At normal full load the efficiency was found to be 82 
per cent. 

The rise in temperature at the surface of the arma- 
ture after six hours’ run at full load was found to be 
35 deg. C. from an initial temperature of 22 deg. C. 

Determination of B, K Q: 

From equation (7) of analysis 

Wa X 10° 5 00 
BQ = T75X La X Da? XN oe % 10°) . 
[1.15 & 4.75 & (8.75)? 1100] = 14 x 10° 
for B, in maxwells per square inch. 

Determination of Q: Number of slots — 63; num- 
ber of conductors per slot = 252/63 — 4; periphery = 
8.752 == 28 in.; ampere conductors per inch = (252 K 
40) /28.0 = 360 = Q. B, then may be deduced as: 
14 & 10°/360 — 39,000 maxwells per square inch = 
39,000/6.45 — 6050 gauss. 

Other points are checked by similar study of the se- 
lected dynamos. 

The curves in Fig. 1 exhibit the determined values 
for B, and Q as functions of the capacity. When plotted 
on logarithmic paper these curves give straight lines. 
Empirical equations were thus readily obtained for the 
range studied. These are: 


B, = 4200 W2.-192 (8) 
Q = 250 W°.203 (9) 

B,Q = 6.8 & 10°W°.394 (B, maxwells per sq.in.) (10) 

This last equation 
Fig. 2. 

It is evident from equation (7) that the capacity of 
an armature is a function of speed (N) and volume 
(LaD,’). 

From a consideration of Fig. 2 and equation (7) 
curves were calculated and plotted showing the relation- 
ship between size of armature in kw. and the volume 
index (L.D,’) for varied speeds for polar arc 9 = 
0.7). This family of curves appears in Fig. 3. These 
curves provide for finding what value the product of 
armature length and armature diameter squared should 
be for a dynamo of given capacity and speed. Having 
found such a value, it remains to separate the variables. 

Evidently the peripheral circumference of the arma- 


ture times 0.7 equals the length of pole face times the 
number of poles; i.e., 


C= <«D,= (Lpote faceP) /0.7. 

Since the width of pole face W,.;, may be regarded 
as equal to length of armature L,, there need only to be 
established a relationship between length and width of 
pole face to be able to state length of armature in 
terms of its diameter. The ratio W,;./L);. varies with 
different manufacturers and with different sizes of ma- 
chine. Practice, however, shows that on small dynamos 
a ratio of 1 is in the end the most economical. This 
assumption is made in the present analysis. Thus: 


De = PLa!= p. 


is that shown graphically in 
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Inserting this value of D, in equation (7) and solv- 
ing for Li: 
a W.t?p?60 8 
bo = BiQLa' P*=*N 


Whence. 


Le? = pepiy 10" 


and 
ee) 
' B,QP?N 
With a given value of o, a given number of poles and 


a given armature capacity, length of armature depends 
only upon the speed; i.e.: 
La = / KIN 

Where K is the combined value, 

W.p60 .., 

BQP* 10°. 
¢ was taken as 0.7 and for successive values of Wa, 
(B & Q) was taken from Fig. 2 and combined with 
60 * 10° to give K as a function of armature capacity. 
Data for both two-pole and four-pole armature were cal- 
culated and curves plotted. These appear in Fig. 4. 

In Fig. 5 is given a family of curves exhibiting 
directly the length of armature as a function of speed 
for any capacity of armature for four-pole dynamos. 
The data for these curves were calculated by substi- 
tuting the proper values for K (as shown in Fig. 4) in 
equation (12). 

Fig. 6 gives the corresponding family of curves where 
the machine is bipolar. 

The total heat loss curve in Fig. 7 gives typical values 
for the copper and core losses in different-sized arma- 
tures. The curve was plotted with data secured from 
tests made on the motors studied in the preparation of 
this paper. 

The remaining two curves in Fig. 7 show the approxi- 
mate cost of small dynamos during 1917 and during 
1915. The data were obtained from quotations, manu- 
facturers’ price lists and from a number of actual trans- 
actions. These curves are of interest in indicating 
prices which the manufacturer must reckon with in 
putting high-class machines in the market. 

A factor of considerable interest and importance to 
the armature designer is the allowable heating in watts 
per square inch of radiating surface. The handbooks 
give various empirical constants varying with the size, 
speed, etc., from 0.5 watt to 10 watts per square inch 
of total radiation surface. 

The faster a machine runs the more effective will be 
its radiation (within limits), and the larger the ma- 
chine the more the heat that may be allowed to be 
radiated per square inch of surface. However, no data 
seem to be available showing reasonable values gradu- 
ated with respect to capacity and speed for small 
armatures. 

It has been attempted, in the curves of Fig. 8, to pro- 
vide such data. These curves show heating densities 
suitable for well-built, well-ventilated dynamos. Since 
it is often hard to decide upon the total radiating 
surface of an armature, the values have been established 
in terms of the cylindrical armature surface, which 
area can be obtained definitely in every case. 


10°. (11) 


(12) 
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Methods and formulas based upon the theory of heat 
radiation, conduction and convection have been de- 
veloped by various investigators expressing the degree 
of temperature rise of armatures in terms of dimen- 
sions, periphera: velocity and room temperature. The 
writer has tried to reconcile values computed by the 
use of such methods with the actual performance of 
small motors without any measure of success. As a 
result methods somewhat tentative were used in locat- 
ing the curves of Fig. 8. The curves were constructed 
from combined data supplied by four methods of an- 
alysis: 

1. Selection of consistent values calculated by use of 
theoretical formulas. 

2. Calculation by use of the total heat-loss curve of 
Fig. 7 in conjunction with armature dimensions taken 
from curves in Fig. 5. 

3. Calculation from measured dimensions 
calculated heat loss of actual machines. 

4. Calculation from measured dimensions and the 
resulting data from actual heat runs on a number of 
motors. 

These curves are offered as exhibiting the approxi- 
mate allowable heat in watts per square inch of cylin- 
drical armature surface for armatures of different 


and the 
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capacities and different speeds. The basis for the plot- 
ting of the curves, it is readily seen, precludes the as- 
sumption that the values read therefrom represent a 
standard temperature rise. But, being based to a large 
extent upon data from high-grade machines giving 
satisfactory service, they represent safe heating values. 
In plotting, the curves were deliberately lowered a little 
in the smaller sizes at the lower speeds, in order to be 
conservative. On the other hand, heat-run data in- 
dicated that at the higher speeds and in the larger 
sizes the temperature rise within the core may be as 
much as, if not more than, 50 deg. C. It is believed 
that the curves may be regarded as corresponding to an 
approximate temperature rise of 40 deg. C. above a 
room temperature of 25 deg. C. for the smaller ma- 
chines at lower speeds and gradually increasing to a 
maximum temperature rise of about 50 deg. above a 
room temperature of 25 deg. C. for the larger machines 
at the higher speeds. 

These curves, taken together with the total-heat-loss 
curve of Fig. 7, will be found useful in checking up the 
performance of dynamos designed from the data given 
in the preceding curves or in selecting armature dimen- 
sions where it is desired to deviate from the values 
given by the design curves. 


Street Lighting in a City of Average Size 


Features of Ornamental System Installed at South Norwalk, Conn., with Small Initial Cost 
and Operated with a Low Maintenance Expense—Excellent Illumination 
Obtained with Simple Fixtures Which Assure Safety 


BY C. D. GRAY AND E. HAGENLOCHER 
of the J. G. White Engineering Corporation 


T SOUTH NORWALK, Conn., is a rather novel 
A sezetsientie system the building of which in- 
volved the solution of problems that are of vital 
interest to a large number of small cities where good and 
ornamental lighting is desired at a small initial cost 
and low maintenance expense. The layout chosen was 
selected after a study of many existing installations had 
been made in which it was found that equipment of the 
desired characteristics was not available on the market. 
Special diffusing and refractory glassware, together 
with a modification of a standard fixture and a bracket, 
was designed and used in this installation. This equip- 
ment is now available in a standard form. 

The old system consisted of arc and incandescent 
lamps supplied by two 5-amp., 5000-volt circuits which 
received their current from a Thomson-Houston brush- 
are machine. Owing to the difficulty of obtaining in- 
candescent lamps rated at 5 amp. it was necessary to use 
standard lamps built for 5.5-amp. circuits, which, of 
course, gave low intensity of illumination. Another fac- 
tor which still further decreased the illumination was 
that trouble with the windings of the are machine re- 
duced its capacity so that the circuits were supplied with 
only 4.8-amp. and 4.9-amp. respectively. The result was 
that the total effective illumination was reduced about 
50 per cent from what should have been expected from 
the candlepower rating of the lamps. The 5-amp. are 
lamps received more nearly their rated current than the 
incandescents but did not operate satisfactorily. 


The first step toward improvement was the installing 
of three constant-current transformers rated at 15 kw. 
each and arranged so that one would be a spare and 
each of the others would supply two 6.6-amp. circuits. 
The old arc lamps were removed and replaced by 250- 
cp. power incandescent lamps with prismatic-band re- 
fractors mounted on temporary brackets. All the old in- 
candescent fixtures were fitted with 6.6 amp. lamps. The 
change-over from the old arc machine to the constant- 
current transformers was made without any interrup- 
tions in the street lighting by taking one circuit at a 
time. The increase in the illumination was very notice- 
able, owing to the candlepower of the lamps being 
brought up to normal. 

Lamp Fixtures.—The type of fixture employed is a 
product of the ideas of A. E. Winchester, general super- 
intendent of the South Norwalk Electric Works, and D. 
M. Diggs, of the General Electric Company, and was de- 
veloped after it was found that no fixtures were available 
on the market that would fulfill the required conditions 
satisfactorily. 

A standard prismatic-band refractor gave a good 
distribution, but an effort was made by the men named 
to improve its appearance and to reduce the glare when 
viewed from a point near the pole. A visit to the factory 
resulted in combining a frosted bowl with an 8-in. (20- 
cm.) band refractor, which gives the desired effect. A 
2-in. (5-cm.) hole in the bottom of the bowl gives ven- 
tilation and permits dust and insects to fall out. Col- 
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lection of dust on the inside is avoided by the smooth 
and steep interior surfaces. For a similar reason it is 
difficult for dust or rainwater to collect or birds to find 
a resting place on the outside of the glassware or cas- 
ing. A standard series socket with film cut-out is used 
for the lamps, the greater number of which are of 
80 cp. By means of an elongated latch and removable 





FIG. 1—NIGHT VIEW ON RESIDENCE STREET AFTER IMPROVING LIGHTING 


globe holder and a pole with a lamp remover at one end 
the lamps can be easily changed and the glassware 
cleaned by any one standing on the street. 

The casing of the fixture was also specially made with 
the following objects in view: (1) To give a good bal- 
anced appearance in conjunction with the glassware and 
bracket; (2) to shape it so that birds could not alight 
thereon; (3) to provide a body large enough to accom- 
modate a compensator for use with larger lamps, and 
(4) to facilitate access* to the 
lamp and globe for replace- 
ment and cleaning. No insu- 
lator is needed between the 
metal hood and the fitting for 
the pipe bracket on account 
of the low voltage (300 volts 
maximum) of the secondary 
circuit. (See Fig. 4 for out- 
line of fixture.) 

Since the glassware de- 
scribed above was put on the 
market an improvement has 
been made which adds a great 
deal to the appearance of the 
inclosing globe both in the 
daytime and the night-time, 
also bettering the distribu- 
tion of the light. New dies 
have been developed which 
form the inner prismatic 
band and frosted bowl in 
one piece, and outside this a prismatic bowl is used 
which is continuous the full length of the glassware in- 
stead of stopping at the lower edge of the band. The 
smooth appearance of the fixture is thus enhanced, the 
frosted part of the glassware is not exposed to dust, 
and in the daytime the shoulder of heavy glass notice- 
able on the original fixture between the refractor and 





*Glassware holder can be opened by stick from ground. 


ELECTRICAL WORLD 





VoL. 73, No. 12 


bowl is not seen and the fixture when lighted is of uni- 
form brillianey. The original glassware was fitted with 
ground joints at the top and bottom of the band refrac- 
tor, whereas gaskets are now used to take up the greater 
expansion in the new arrangement. In Fig. 3 is 


shown the distribution curve for the fixture, when 
used with reflectors. 


It will be noted that; the shape of 
the curve is such as to give 
uniform illumination on the 
street level with just the right 
amount below the lamps to 
avoid a dark or over-illum- 
inated spot. 

The brackets are made 
specially of 14-in. (3.8-cm.) 
wrought-iron pipe with a cast 
scroll and the pole bands are 
made hollow. The wires from 
the lamps pass into the pole 
at a point in the bracket even 
with the lower pole band and 
are thence carried upward in- 
side the pole to the cap, where 
they emerge from two outlets 
and are then brought down 
outside to tap on the proper 
service wires. A small amount 
of wire could have been 
saved by bringing the lamp leads through the upper pole 
band, but the hole which would have been necessary in 
the bracket pipe would have made the fixture weak at 
this point. 

Circuits.—The city was laid out in four separate cir- 
cuits and the lamps so arranged in the business district 
that in case one circuit became disabled the streets 
would not be in darkness. To do this the lamps on each 
side of the main streets are placed on separate circuits. 





FIG. 2—NIGHT VIEW ON BUSINESS STREET AFTER REHABILITATING LIGHTING 


It was also considered desirable to keep the high-tension 
lighting circuits away from the ornamental zone, which 
was done by placing General Electric type street-lighting 
transformers on side streets. These transformers are 
rated at 2 kva., 6.6/6.6 amp., and were inserted to re- 
duce the potential of each secondary circuit to less than 
300 volts. The lamps are fed in groups, thirteen pairs 
being connected on each transformer. Although the 
secondary circuit is a low-voltage one, the wire used in- 
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side the poles has an insulation thickness suitable for 
2500 volts working pressure to avoid insulation break- 
down where the leads pass around the sharp bends. 
Lighting in the outlying and less important sections was 


TER 
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FIG. 3—DISTRIBUTION CURVE OF LIGHTING FIXTURE EMPLOYED 
IN SOUTH NORWALK INSTALLATION 


improved by installing new brackets and band refrac- 
tors. Most of these lamps were cut in directly on the 
secondary circuits of the constant-current transformers 
and were properly safeguarded. The total number of 
lamps are distributed as follows among the four circuits: 





FIG. 4—FIXTURE USED AT SOUTH NORWALK 


Circuit 


No. of S. L. Lamp 
No. 80-Cp. 250-Cp. Transformers Kw. 
1 67 0 3 4.02 
2 45 0 2 2.70 
3 108 0 5 6.48 
4 117 1 5 7.18 
4 337 1 15 20.38* 


*Of this total 286 lamps compose the ornamental lighting system. 


Lamp Locations—In the main business district the 
steel poles are spaced approximately 100 ft. (30 m.) 
apart on both sides of the street and placed opposite each 
other in order to carry the span wires for trolley lines 


ELECTRICAL WORLD 





577 


where these exist. Double fixtures were placed on all 
the poles in the business district and on half the poles 
(usually staggered in position) in the residential section. 
The heavy foliage required many small units closely 
spaced to give good illumination. 

As most of the residences were some distance back 
from the sidewalk line, it was considered advisable to 
have the new illumination extend back so as to light the 
residences. To fulfill this requirement the double fix- 
ture was especially effective, besides giving a balanced 
appearance to the ornamental pole during the daytime. 





FIG. 5—-IMPROVED STREET-LIGHTING FIXTURE GLASSWARE AND 
TYPE INSTALLED AT SOUTH NORWALK BEFORE DEVELOPMENT 


The light that was reflected from the houses was not 
too intense to lessen the effect and added greatly to the 
attractiveness of the street at night. In the business 





FIG. 6—DAYLIGHT VIEW OF INSTALLATION ON RESIDENCE STREET 


The portion of the pole extending about 18 in. above and below 
the center of the filament is painted white to improve the appear- 
ance at night, as it was found that with a dark pole the sources 
of light did not appear to have a visible means of support. The 
appearance in the daytime is also improved. 


district, where the stores are close to the sidewalks, it 
is desirable to have intense light on the building fronts. 

The general effect of the illumination is very pleasing, 
as the light is well distributed over the surface of the 
street and there is no glare at any point. The lamps 
are placed at a height of 15 ft. (4.6 m.) above the road 
surface, and it has been noted by motorists and others 
that the intensity and distribution are so good that 
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lamps on the machines are not required to avoid acci- 
dents. This is one great test of the utility of any il- 
lumination. 

The illumination obtained from two 80-cp. lamps on 
each pole was found to be quite satisfactory, but in some 
cases 100 cp. was used to give extra light where needed. 
The installation is very economical as to power require- 
ments, two 80-cp. lamps, rated at about 60 watts each or 
120 watts per pole, being installed on poles averaging 100 
ft. (30 m.) apart. This makes only 240 watts per 100 
ft. (720 watts per 100 m.) of streets in the business sec- 
tion, and 120 watts per 100 ft. (360 watts per 100 m.) 
in the residence section, where the lamps are staggered. 

Conclusions.—The advantages of this system may be 
enumerated as: (1) Obtaining the best illumination 
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possible with available design of fixtures at an initial 
and operating cost much less than is usual with orna- 
mental systems; (2) the system is ornamental both day 
and night; (3) safety from the wireman’s and passer- 
by’s standpoint—no part of the electrical circuits is 
within 14 ft. (4.2 m.) of the ground and the climbing 
space is clear; (4) the intensity of illumination is high 
enough for cities of average size and yet does not re- 
quire the large amount of power needed for so-called 
“white-way” lighting. 

The engineering and construction work was done by 
the J. G. White Engineering Corporation of New York, 
working in accordance with the wishes of the Board 
of Electrical Commissioners of South Norwalk and of 
A. E. Winchester, general superintendent of the plant. 





Standardization of Transformer Mounting 


Tables and Drawings Specifying Methods of Hanging and Spacing the Units Mounted on 
Poles or on Consumers’ Premises—General Connections Employed 


BY W. C. BLACKWOOD 
Blectrical Engineer New York & Queens Electric Light & Power Company 


degree which prevents development, has usually 

been entirely beneficial. No exception exists in 
the borough of Queens, New York City, where the New 
York & Queens Electric Light & Power Company re- 
quires the following of specifications when transformers 
are installed on poles or on consumers’ premises. No 
attempt has been made to provide detailed specifications 
for connections, as a diagram is made for each job, but 
the standard specifications show the method of hanging 
and spacing the transformers and the general method of 


G cere which prever when it is not carried to the 


switch is installed, and (2) where the service is metered 
on the secondary side and the transformers are pro- 
tected by fuses. 

The practice, while it is not new, results in con- 
servation of the engineering department’s time, re- 
duction of construction labor, speeding up of erection, 
and fewer stock parts, as well as other advantages, 
so the requirements of the Queens company will be out- 
lined. 

In explanation of the adopted methods of hanging 
the transformers, it might be pointed out that the pres- 





FIGS. 1 AND 2—TRANSFORMER-ROOM INSTALLATIONS ON CONSUMERS’ PREMISES 


making connections. The size of transformers hung on 
poles is limited by municipal regulations to 30 kva. for 
single transformers and 25 kva. for two or three trans- 
formers, and all larger transformers are placed in 
transformer rooms. Transformer-room installations are 
divided into two classes—(1) where the service is 
metered on the primary side, in which case a main oil- 


sent specifications have been in existence more than a 
year, or since the distribution system was changed 
from two-phase four-wire to three-phase four-wire. 
The location for hanging transformers of various 
sizes and groupings and the type of cross-arm to be 
used are specified on page 580. In selecting the gain in 
which to hang the transformers attention was given 
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to difficulties which might be encountered in hoisting, 
to the stresses in the pole, to the accessibility of the 
cut-outs and to appearance. It will be noted that only 
single transformers up to and including 10 kva. are per- 





FIG. 3—ANOTHER TRANSFORMER-ROOM INSTALLATION 


mitted on the top cross-arm and that transformers over 
5 kva. are permitted on the top cross-arm only when 
that arm is not more than 40 ft. (12 m.) above ground. 
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The limit of 10 kva. on the top cross-arm is made be- 
cause of difficulty in hoisting larger transformers, and 
the limit of 5 kva. at a height greater than 40 ft. above 
ground is made to reduce the stresses in the pole. 
Groups of two or three transformers are hung either 
on the secondary cross-arm cr on a transformer cross- 
arm 30 ft. (9 m.) above ground. They are not hung 
on the primary cross-arm because in such a location 
they would interfere with secondary wires on the arm 
below. 

Standard cross-arms with a 34-in. by 44-in. (8.8- 
cm. by 11.3-cm.) section are used in all installations ex- 
cept those where three transformers of 15 kva. to 25 
kva. capacity are hung, when a special arm 3? in. by 
6 in. by 8 ft. (8.8 cm. by 15 cm. by 2.4 m.) is used. 

Lightning arresters are placed on the primary cross- 
arm on the same side of the pole, and the transformers 
and the cut-outs are placed on the opposite side, in 
which location they are more accessible for renewals. 
No cut-out is used in the neutral connection except 
in installations of three transformers, when a cut-out 
without plug is used to allow the connection of the 
neutral wire and the operation of two transformers as 
an open-delta bank in the event of the failure of one 
phase or the burning out of one transformer. 

Primary connections are made with No. 8 B. & S. 
wire made up of thirty-seven strands, insulated with 
s2 in. (3 mm.) of 30 per cent Para rubber and covered 
with two weatherproof braids. This wire is run, wher- 
ever possible, in 2-in. (5-cm.) fiber conduit strapped 
under the cross-arms and to the pole. The wire enters 
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SERIES 3 


Figs. 4, 5, 6 AND 7—TYPICAL METHODS OF MOUNTING TRANSFORMERS 


The table on the following page indicates whether the trans- 
formers must be mounted on the primary, secondary or trans- 
former cross-arm and also the size of arm required. Fig. 4 is 
the arrangement used for single transformers of ratings up to and 
including 10 kva. when mounted on the primary arm. Fig. 5 
indicates the mounting of a single transformer rated at 7.5 kva. 


to 30 kva. on a transformer cross-arm. Fig. 6 shows two trans- 
formers mounted on the secondary arm and is typical of the 
arrangement for the same number of units. When the rating 
exceeds 25 kva. they cannot be mounted on poles. Fi os is the 
arrangement employed for three transformers rated at 7.5 kva. to 
25 kva. when mounted on a transformer arm as shown. 
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LOCATION FOR TRANSFORMER AND SIZE OF CROSS-ARM 





iber of Transformers 


Up to and including 5kva.... 


7.5to 10 kva., inclusive. . 


1.5 to 30 kva., inclusive 


Up to and including 5 kva 


7.5 to 25 kva., inclusive..... ; 


Up to and including 5 kva 


7.5 to 10 kva., inclusive..... 


15to 25 kva,. inclusive....... 


AAAMMMAAMM AAR AAR Ahh he 


Size Hang Transformer On 


Primary arm, any height pole 


Primary arm, when not more than 40 ft. above 
ground.. 3 


Transformer arm, 30 ft. above ground when pri- 
mary arm is more than 40 ft. above ground 


Primary arm, when not the top arm and when not 
more than 40 ft. above ground..... 


Secondary arm, when not more than 40 ft. above 
ground and when primary arm is the top arm.... 


Transformer arm, 30 ft. above ground when second- 
ary arm is more than 40 ft. above ground... . 
Secondary arm, any height pole. . 


Secondary arm, when not more than 40 ft. above 
ground i gu zener 


Transformer arm, 30 ft. above ground when second- 
ary arm is more than 40 ft. above ground.... 


Secondary arm, any height pole. . . 


Secondary arm, when not more than 40 ft. above 
ground 


& 
Transformer arm, 30 ft. above ground when second- 
ary arm is more than 40 ft. above ground........ 


Transformer arm, 30 ft. above ground 





Type of Cross-Arm 
Standard 


Standard 
Transformer arm 33 in. by 43 in. by 4 ft. 6in. long 
Standard 
Standard 


Transformer arm 3} in. by 4} in. by 4 ft. 6in. long 


Standard 
Standard 


Standard 


Standard 
Standard 


Standard 


Transformer arm, 3} in. by 6in. by 8 ft. long 
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and leaves the conduit through notches sawed in the 
under side. No attempt is made to make a fitted joint 
where the horizontal runs meet the vertical conduit and 
the ends of the conduit are left open. In all cases the 
neutral wire is connected to the left-hand terminal of 
the transformers and the transformers are arranged 
and connected in the same order as the primary wires 
on the cross-arm. The detailed methods of hanging 
,; transformers and the general method of making con- 
nections are shown in the accompanying drawings. 

Where transformers are installed on consumers’ 
premises the consumer is required to furnish a fire- 
proof room properly ventilated to the outside air. The 
size of typical rooms and the arrangement of apparatus 
are shown in the accompanying drawings. The smallest 
room specified will accommodate three 50-kva. trans- 
formers and the largest will accommodate three 100-kva. 
power transformers and a smaller transformer for light- 
ing. Consumers having a greater load than 300 kva. are 
usually supplied at 6600 volts. 

Primary service is brought into the transformer 
rooms underground, single-conductor cables being used. 
The cables terminate in disconnecting potheads, and 
from the potheads a primary bus is carried over the 
transformers on a pipe framework. When an oil switch 
is installed the control for the switch, the relays, meters, 
etc., are installed on a panel immediately outside the 
transformer room. In such installations no fuses are 
used on the power transformers but potheads are in- 
stalled for use as disconnectives. 

The secondary wiring is run on cleats in a vertical 
plane in front of and above the transformers. 

The drawings for both the pole and transformer-room 
installations are reduced to letter size, and copies, to- 
gether with a set of general specifications, are supplied 
to each foreman so that all work is carried cut ac- 
cording to the standard plan and in an economical way. 


SHORT COURSE PROVIDED 
FOR ELECTRIC METERMEN 
Iowa State College Does Practical Work for Electric 


Service Companies in the State by Assisting 
in Education of Employees 


To comply with the requests of a number of the elec- 
tric companies of the state, the engineering extension 
department of the Iowa State College, Ames, offered a 
four days’ course, Feb. 18 to 21 inclusive, for electric 
This course was the first one of its kind 


metermen. 
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offered in Iowa, if not in the United States. It proved 
of special interest to employees of those companies 
which do not find it possible to provide training for 
meter testers. There were, however, many plant owners 
among those registered. Thirty-five men, representing 
nearly as many different companies, attended the meet- 
ings. The engineering extension department had direct 
charge of the course. Prof. F. D. Paine of the elec- 
trical engineering department had charge of the in- 
struction work. He was assisted by Prof. A. B. Camp- 
bell, of the engineering extension department, and C. C. 
Crawford, formerly of the meter department of the 
Upper Iowa Power Company. 

The instructional work consisted of lectures, discus- 
sions, demonstrations and laboratory work. The lec- 
tures and discussions were based on a list of questions 
which applied to the construction, operation, testing and 
repair of the important makes of meters. The labora- 
tory work followed this same plan, and the men were 
able to put into practice the important points which 
they were studying. Rotating standards were used. 

In connection with the short course the different man- 
ufacturers placed on exhibit the latest types of meters 
and loading devices. Specialists from these companies 
gave very interesting talks on the development, con- 
struction, testing and manufacturing of the induction 
type of meter. The electrical engineering department 
had a historical exhibit showing the many stages of 
development from the lamp-hour meters to the present 
types. Special emphasis was placed on the benefits of 
accurate registration, the results obtained through good 
service, and the relation of the meterman to the con- 
sumer. Those in attendance have asked for a more ad- 
vanced course for another year. 

At the last session held by the metermen those in at- 
tendance formed the Iowa Electrical Metermen’s Asso- 
ciation. Prof. F. D. Paine, of the electrical engineering 
department of Iowa State College, was elected the first 
president. George T. Gibson, of the Gibson Electric 
Company, Des Moines, Iowa, was elected to the com- 
bined offices of vice-president and secretary-treasurer. 
The primary purpose of the organization is to place 
before its members the important features relative to 
the operating, testing and repairing of meters and to 
form a closer relationship with the business and oper- 
ating part of the central-station business. At least 
annual, if not semi-annual, conventions will be held. 
Committees are being appointed to complete the organ- 
ization. 





CLASS ORGANIZED FOR. STUDY- OF ELECTRIC METERS: AT. IOWA: STATE COLLEGE: 
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ELECTRIC GENERATION AND 
DISTRIBUTION IN CANADA 


Leo G. Denis, of Canadian Commission of Conservation, 
Shows High Standard of the Country in Electric 
Development—Utilization of Water Power 


ss WT IS sometimes stated that the degree of progress 
[= civilization of a country may be gaged by its 
electric development; in this respect, and with due 
regard to population, the results of the investigation 
shown in this report demonstrate quite clearly that 
Canada stands in the front rank.” This is the intro- 
- duction to a report by Leo G. Denis, hydroelectric 
engineer of the Commission of Conservation of 
Canada, on “Electric Generation and Distribution in 
Canada.” Following are extracts from the report: 

“The information shows that there are a total of 565 
electric generating plants in Canada, with an aggregate 
capacity of 2,107,743 hp. and supplying not less than 
752 distributing systems of varying importance, which 
cover some 973 places. There are 270 hydroelectric 
plants aggregating 1,806,618 hp., 201 steam plants 
aggregating 288,202 hp., 49 gas plants aggregating 
8157 hp. and 45 oil or gasoline engine plants aggregai- 
ing 4766 hp., making the total of 2,107,743 hp. — 

“Usually the large hydroelectric installations are 
of most substantial construction, and the most expert 
engineering advice has been obtained, while the equip- 
ment is in keeping and comprises both hydraulic and 
electrical machinery of the most efficient type. The 
same, unfortunately, cannot be said of many of our 
small plants, and, particularly in the older ones, there 
is undoubtedly great room for improvement. 

“The same comment applies to our steam plants; 
the large ones, although a number of them are only 
used as auxiliaries, are very efficiently equipped and 
operated, but many of our small plants show much room 
for improvement. There are many small plants in 
the prairie sections, where the price of fuel is high, 
the majority of them using oil, gasoline or producer 
gas. Considering such municipalities and others in 
their vicinity which desire electric service, it would 
seem to be worth while to generate energy in large 
steam plants, situated at suitable distribution centers, 
and thus supply transmission systems extending to 
the various communities within economic radius. 


RATIO OF MUNICIPAL AND PRIVATELY OWNED PLANTS 


“The ownership of the various plants is divided into 
207 municipal or publicly owned plants of 452,508 hp. 
total rating and 358 privately owned plants of 1,655,- 
235 hp. total rating. 

“Our largest hydroelectric development is 488,800 hp. 
in the three larger power plants at Niagara. The 
large installations are not all confined to this site, 
however, there being five plants of over 100,000 hp. 
and thirty-six plants of over 10,000 hp. rating. The 
average head of water utilized is not exceedingly high, 
but many of our large hydroelectric plants operate un- 
der fairly high heads, such as 140 ft. to 180 ft. (42 m. 
to 54 m.) at Niagara, 145 ft. (44 m.) at Shawinigan, 
83 ft. (25 m.) at Grand’mere and 400 ft. (122 m.) at 
the Coquitlani-Buntzen plants near Vancouver. 

“The plant at Hamilton, Ont., 26,667 hp., is the 
largest steam-power plant in Canada and is used as an 
auxiliary, while the plant at Edmonton, Alta., 14,234 
hp., is the largest steam plant operated continuously. 
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“The cost of generation for hydrose:ectric p'arts is 
usually given in dollars per horsepower-year, and among 
the lowest reported is a cost of $8.50 per horsepower- 
year, the plant being only of about 10,000 hp. rating, 
but operating under a 90-ft. (27-m.) head. For very 
large plants the cost should be even substantially lower, 
while for plants of the same order it varies from $8.50 
to $15 per horsepower-year; in smaller hydroelectric 
plants $30 to $40 per horsepower-year may be reached. 

“Lines of various voltages from 10,000 upward ag- 
gregate 5490 miles (8835 km.) and are as follows: 
10,000 to 30,000 volts aggregate 2428 miles (390° 
km.) ; 30,000 to 99,000 volts aggregate 2485 miles (4010 
km.); 100,000 volts and upward aggregate 577 milc: 
(925 km.). 

“The cost per mile of the different lines natural_y 
varies with the mode of construction, size and number 
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GREAT GROWTH OF OUTPUT OF ELECTRICAL ENERGY SHOWS 
HIGH STANDARD OF DEVELOPMENT IN CANADA 


of conductors and voltage for which constructed. For 
voltages of from 10,000 to 50,000 the figures =: ven show 
a wide variation of from $600 to $11,000 per mile, while 
on 100,000-volt lines and more we have from $7,500 to 
$14,000 per mile. 

“Of the 752 distribution systems in Canada, 389 are 
municipally or publicly controlled, while 363 are under 
private ownership. The systems included cover a total 
of 11,852 miles of streets and supply 730,697 consumers 
with an estimated connected load of 497,846 kw. for 
lighting and app'iances and 970,505 hp. for power.” 











STATION & OPERATING PRACTICE 





A Department Devoted to Problems of Installation, Operation and 
Maintenance of Equipment for Economical Generation 
and Distribution of Electrical Energy 





OUTDOOR TRANSFORMERS 


Made Standard for Self-Cooled Units with Certain 
Exceptions to Meet Demand 


During the past two or three years the demand for 
outdoor-type construction has been extended to cover 
self-cooled units in power sizes quite generally. Water- 
cooled transformers are not so much affected, and in 
no case has this tendency extended to air-blast trans- 
formers. In view of this tendency the Electric Power 
Club, which is representative of transformer manufac- 
turers, has approved the standardization of outdoor 
construction for self-cooled distribution and power 
transformers under the following conditions: 

Single-Phase—When ratings are the same as those listed 
in the Electric Power Club’s rules as standard for light 
and power service or where the voltage rating is above the 
limits of the 33,000-volt class and where the low-voltage 
rating is identical with or higher than the standard low- 
voltage rating listed in the rules mentioned. 

Three-Phase.—Where ratings are equivalent to the single- 
phase ratings mentioned. This rule is intended specifically 
to exclude transformers for special service such as those for 
operating synchronous converters, electric furnaces, etc., 
where the low-voltage currents are very heavy, making the 
outdoor construction difficult and expensive to obtain and 
where the outdoor construction is not usually required 


because of the practice generally to install such transform- 
ers indoors. ; 


PECULIAR CASE OF TROUBLE 
WITH POLYPHASE MOTORS 


They Kept Three-Phase Supply Line Energized So 
Other Motors Could Be Started Even When 
Normal Polyphase Supply Was Cut Off 


BY L. E. BROWN 
Superintendent Distribution Springfield Light, Heat & Power Co. 


A peculiar case of trouble recently was called to the 
attention of the service department of the Springfield 
(Ohio) Light, Heat & Power Company by one of its 
larger factory customers. This factory is supplied with 
220-volt, three-phase alternating current from a bank 
of transformers. Practically all of the machinery in a 
new building is operated from line shafting driven by a 
50-hp. motor supplied through a No. 3/0 line in conduit. 
A number of other motors in other parts of the factory 
operate from the same supply line. The transformers 
are protected against overload by main-line secondary 
fuses, and each motor has a set of fuses, switch and 
compensator. 

About 5 o’clock the factory called up the company and 
complained of low voltage, stating that the big motor 
and its line had been running very hot for an hour or 
more, and that in fact the conduit was smoking. The 
factory closes soon after 5, and by the time the trouble 
man reached the location all but one of the other motors 


were shut down. A test lamp showed voltage on all 
three phases, both ahead of and behind the 50-hp. motor 
fuse, although it was noticed in a casual way that the 
light burned brightly only on two phases. No im- 
portance was attached to this at the time. However, 
the motor would not start the line shafting, although it 
would attempt to do so. The compensator was held to 
the starting position for some time in an attempt to 
start the motor by idling the belt, and during this pe- 
riod the factory electrician noted that the other motor, 
which was already running, stopped. Following this, 
the 50-hp. motor would not attempt to start. The main- 
line fuses were at once examined, and one of them was 
found blown. 

An analysis of the situation led to the following con- 
clusion: During the time when the heating occurred 
and up to the hour of closing all motors had been oper- 
ating from a single-phase supply following the blowing 
of one of the main secondary fuses. During this time 
the 50-hp. motor was started and stopped a number of 
times, and the other motors had of necessity supplied 
polyphase power for so doing, they being themselves 
driven and excited from the single-phase supply. The 
prolonged attempt to start with only one motor run- 
ning proved too much for it, and it died down, depriv- 
ing the 50-hp. motor of anything but single-phase 
power. 


THE ESTIMATED COST OF 
OVERHEAD INTERCONNECTION 


Data Refer to Lines Linking the Edison Illuminating 
Company of Boston and the New England 
Power Company 


The proposed tie line between the system of the Ed- 
ison Electric Illuminating Company of Boston and the 
New England Power Company, to which reference has 
been made in the ELECTRICAL WORLD, will begin at the 
“L” Street station in South Boston and extend under- 
ground to Forest Hills, thence by overhead route, chiefly 
along the right-of-way of the New York, New Haven & 
Hartford Railroad, to Baker Street, with a connection 
to the Dedham substation of the Edison company. At 
Baker Street it is proposed to install transformers to 
raise the pressure from 25,000 volts to 66,000 volts for 
transmission to the Metropolitan Water Board’s plant at 
the Sudbury dam, in Southboro. At the latter point 
connection will be made with another 66,000-volt line 
built by the Metropolitan board and tying the Edison 
line, Sudbury and Wachusett plants into the New Eng- 
land Power Company’s system at Clinton. 

The estimated cost of the overhead-line construction 
as recently prepared totals $302,084. The details of this 
estimate are shown in the accompanying table. It may 
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be seen that for the 66,000-volt section the estimated cost 
is about $10,000 per mile. Steps are now being taken 
to secure locations for early construction. 


FOREST HILLS—DEDHAM SECTION 


Length 5.9 miles 
Line pressure 25,000 volts 
Type of line . : , Wooden pole 
Number of pole lines................... slaw te : | 
Number of circuits per pole (three-phase) ....... ram 2 
Range in pole lengths 35 ft. to 65 ft 
Type of insulators Sion Pin 
Type of cross-arms Steel 
Average pole spacing 120 ft. 


Size of conductors. . Equivalent to No. 3/0 


Estimated cost (two circuits) : 


Superintendence, timekeeping, surveys, etc........... $3,507 
Poles erected 17,012 
ES cin sa eeceus 3,430 
Cross-arms, insulators, ete............. 18,735 
Conductors erected ne ; . ss 56,500 
Right-of-way rental, basis§$400 per mile per year...... = = ........ 
Tate eethoR. 6... 36.00 Ks $100,084 
BAKER STREET—SOUTHBORO SECTION 
RONEN cG 2a caces'a 20 miles 
Line pressure 66,000 volts 
Type of line , Wooden poles 
Number of pole lines 5 : be 1 
Number of circuits per pole (three-phase) .. . sRicbvie I 
Type of cross-arm Wishbone steel 
Type of insulators 6 of Suspension 
Location of line, chiefly on private right-of-way: 
Maximum width of right-of-way............. 125 ft. 
Average pole and spacing............. 225 ft. 
Size of conductors “aie No. 3/0 
Estimated cost (one pole line): 
Superintendence, timekeeping, surveys, etc........... $7,450 
Poles erected 27,400 
IE Ren Mee ae. ie tee td yee Ree Ale 13,040 
Crose-arms, insulators, etc................ 0... cc eeee 39,550 
I NE 5, oP coos. bao ciek sane aly ytelb. b:xies etek area 47,360 
EE eee eee ere err Hee 3,200 
EN os 4s ey Reena eee ee les Rie 64,000 
NEES ita gs ne han enlca ath as ve eee oe ae ks $202,000 


THE REPAIR OF DAMAGED 
COILS IN TRANSFORMERS 


Method Which Does Not Require Rewinding and Is 
Permanent Enough for Continued Operation 
Is Recommended 


BY G. A. ILER 
Superintendent Operation, Tests and Repairs, Georgia Railway & 
Power Company 

Quite often lightning and other electrical disturb- 
ances enter a transformer and only damage one spot 
in a coil. Sometimes only one wire is burned in two, 
other times a dozen, leaving a hole the size of a dinner 
plate. In this case the usual practice is to order a new 
coil from the factory or make one in the shop. 

The writer has adopted a new method, which is to 
separate all the burned ends and clean them carefully, 
tagging the ends that belong to each other. After the 
charred insulation is removed from adjacent wires and 
surfaces, the ends are prepared for welding by bevel- 
ing them a little, and a new piece of copper of proper 
length and cross-section is welded in this open gap 
between each set of ends, care being taken not to get 
any of the flux on other parts of the coil. 

These wires are then carefully reinsulated with silk 
ribbon used as tape and some baking varnish. The 
reason silk is used is because it has a closer weave and 
is thinner than anything else, which allows more plies 
to be put on a wire before the wires become so large 
chey will crowd each other out of place. Where large 
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copper ribbon is burned open several strands of the 
equivalent cross-section have been used. Precaution 
must be taken, however, to transpose the strands if 
they are long enough to make several turns of the coil 
of which they are a part. This is necessary to make 
each wire the same length as the others with which 
it is in parallel and thus carry equal current. 





FUEL HEATING VALUE REDUCED 


BY PRESENCE OF ASH IN COAL 


As Percentage of Ash Increases Percentage of Com- 
bustible Lost with Ash Also Increases, Thus 
Still Further Reducing Boiler Efficiency 


The heating value per pound of combustible (i.e., ash 
and moisture-free coal) of all coals approximates 15,000 
B.t.u. (1710 cal. per kg.). There are some variations 
from this figure, but as a general average it is about 
correct. .The variation in the heating value of coal is 
consequently largely due to the varying percentage of 
the ash, the effect of moisture being less important ex- 
cept in a few cases of unusual moisture content. If an 
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REDUCTION OF HEAT VALUES DUE TO PRESENCE OF ASH IN COAL 


ash-free coal could be obtained a heating value of about 
15,000 B.t.u. per pound would be expected. 

The percentage of ash has a distinct influence on the 
boiler efficiency. As the quantity of ash increases in 
percentage it becomes more difficult for the fireman to 
burn combustible completely. With a low percentage of 
ash and good firing it is expected that the ash re- 
moved from the boiler will contain approximately 25 per 
cent of its own weight of unconsumed combustible. As 
the percentage of ash increases the percentage of com- 
bustible lost in the ash also increases very rapidly. 
With coal containing a high ash percentage it is rarely 
possible to reduce the percentage of combustible in the 
ash to under 50 per cent of the weight of the ash. 

This information was taken from a report of the en- 
gineering committee of the National Research Council 
to the National Coal Association as prepared by the 
J. G. White Engineering Corporation of New York City. 











CENTRAL STATION SERVICE 





A Department Devoted to Commercial Policy and Management 
Topics, Including Applications of Electric 
Light, Power and Heat 





INTEREST IS GROWING IN 
FARM-LINE EXTENSIONS 


Farmers, Besides Being More Prosperous. than 
Formerly, Are Learning the High Comparative 


Cost of Isolated Plants 


One electric lighting company in.the Middle West 
reports a very active inquiry in the: matter of farm- 
line extensions to serve the farmers inthe vicinity, 
and other companies are no doubt experiencing a very 
considerable amount of interest along this line. This, 
it is stated, is brought about principally by two 
causes: First, the farmer is more prosperous than he 
has ever been and has the ready means for providing 
himself with modern necessities, and electricity is in 
this class; second, the existing high cost of isolated 
installations has caused him to give consideration to 
the question of extensions for his service. 


DETAILS OF CONNECTED LOAD 
IN SOUTHERN CALIFORNIA 


Although 3030 Customers Were Added in 1918, Re- 
strictions and Daylight Saving Kept Down 
Increase in Energy for Lighting 


Some interesting figures on the details of connected 
load in horsepower of the Southern California Edison 
Company and subsidiary companies are given below: 


191 

LARUE oak did wks sb leek ce al eicle be been awn 219,111 210,078 
Pumping plants for irrigation.............. 104,786 93,218 
Cement manufacturing and rock crushing.. 22,721 25,076 
FRE na od Bk hate woes sweet scree ews 02,132 89,838 
Mrunteweities: Zor TOMhie’ ooo. 6 cc cccuces 4.367 3.667 
Municipalities, pumping, sewers, etc....... 1,714 6,831 
- snaking and refrigeration... .. i. .scccccs 4.379 3,501 
Motion-BictUre TWIGUSEY 2... ccc ciiwccsces 2,935 2,328 
EGET ee GT oasis ong fk 9 Sow els eens gens 2,036 1,741 
I bcs nace odes Gk waa Na 18,867 13,918 
Industrial and miscellaneous .............- 113,884 100,730 

TOR hnck ce ke ecketa teen abies ebectivecuee 602,932 550,926 


The daylight-saving law and orders issued by the 
Fuel Administration limiting the use of electric energy 
for street, sign and window lighting had a marked 
effect on the amount of energy used during the year for 
lighting purposes. Notwithstanding that there were 
added to the company’s lines during the year 3030 
lighting consumers, the total number of kilowatt-hours 
distributed for lighting purposes increased only 2.29 
per cent over the previous year, but, owing to the fact 
that the company’s schedules for lighting service pro- 
vide that with a decreased consumption the rate per 
kilowatt-hour automatically increases, the revenue from 
lighting service shows an increase over the previous 
year of 4.09 per cent. With the withdrawal of the 
restricting orders, lighting revenue from existing con- 
sumers may be expected to increase substantially. 

“As after-war readjustment progresses in southern 
California the demand for electric energy for all prac- 
tical purposes is greater than ever before,” the presi- 


dent of the company states in his annual report. “The 
strenuous work of the past twelve months has further 
demonstrated and emphasized the utility, flexibility and 
economy obtained by the use of electric motive power, 
and many power users who formerly were wedded to 
other prime movers are now converted and ready for 
a change to electricity. A large power, heating and 
lighting load is now ready to be taken on in territories 
relatively close to existing lines.” 


THE ELECTRIC HEATING 
OF RESIDENCES A DREAM 


The Costs Which Would Be Involved in Heating a 
Five-Room House Are Shown to Make 
the Project Prohibitive 


At the conclusion of a paper devoted to the princi- 
ples involved in heating houses electrically, presented 
before the Idaho Public Utilities Commission a short 
time ago, Joseph F. Merrill, director of the School of 
Mines and Engineering of the University of Utah, 
outlined the expense involved in a typical case of house 
heating by electricity. 

“Let us assume a five-room or six-room bungalow cot- 
tage,” said Professor Merrill, “of the design common in 
the smaller towns (and also in the cities) of Utah and 
southeastern Idaho. It would have a heating exposure 
of about 25 ft. by 15 ft. by 40 ft., or 15,000 cu.ft., and 
would require, to be comfortably heated in zero weather, 
an installation of 15 kw. delivered to the house. With 
25 per cent line and transformer losses from the plant 
to the house, this would require 20 kw. capacity at the 
central station. At a cost of $200 per kilowatt, this 
would require $4,000 investment in plant capacity alone, 
to which line, substation and distribution capacity 
would add at least $100 per kilowatt of station capacity, 
thus giving a total investment of $6,000 for heating 
plant for this house. If we assume, as we have hereto- 
fore done, that this capacity could be otherwise utilized 
for one-half of the year, we would still have an invest- 
ment of $3,000 in heating plant for the house with 
fixed charges at 12 per cent, amounting to $360 per 
year, to which operating costs must be added. To state 
accurately what these operating costs would be would 
require a careful analysis of modern station practice 
which I have not had an opportunity to make. The 
larger part of these costs are incurred beyond the plant 
switchboard in transmission and distribution, and they 
vary with the particular transmission and distribution 
systems. Station output costs are disclosed by operat- 
ing reports of various stations. 

“The thirteenth annual report of the Reclamation 
Service, page 35, gives the output cost of the Minidoka 
plant for the year 1913 (multiplying the kilowatt out- 
put by the cost per kilowatt-hour and dividing by the 
rated capacity) at a trifle over $5 per kilowatt. (This 
low cost is possible because no interest, taxes or in- 
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surance is charged.) The actual costs of distribution 
per kilowatt sold would probably be at least three times 
this amount. 

“If we charge but half of an aggregate cost of $20 
per kilowatt delivered to the heating load, the cost of 
delivering 15 kw. to residence heating appliances is 
increased by $150, giving a total cost of $510 for heat- 
ing a five-room cottage. The same quantity of heat 
would be produced by direct heating apparatus in the 
house from approximately 10 tons of coal, at a cost of 
about $80. 

“In this statement I have assumed the fixed charges 
to aggregate 12 per cent. This would allow 6.5 per cent 
interest, 3.5 per cent depreciation and 2 per cent taxes 
and insurance. If the state should own and operate 
power plants and could finance such plants with money 
borrowed at 4.5 per cent, it could save about 4 per cent 
in interest and taxes, or about $16 per year per kilo- 
watt of capacity delivered, in fixed charges. This, how- 
ever, would affect our heating load on the assumptions 
made above only by one-half of this amount, or $8 per 
year per kilowatt, or $120 per year per residence hav- 
ing 15 kw. demand, giving us a net heating bill for one 
of these residences of about $390 as against $510. So 
too, if it be contended that the installation costs as- 
sumed here are too high, it would make very little 
difference, from a practical standpoint, if the percent- 
age of error should be as high as 50 per cent in the total 
installation, because that would decrease the fixed 
charges only by one-third, or to $240, for a 15-kw. heat- 
ing plant in private ownership, or $160 under state 
ownership. The operating expense would still remain 
the same, giving a heating cost of $310 to $390. How- 
ever, I am confident that my former figures are much 
more nearly correct for continuous-load capacity of 
stations as distinguished from mere rated capacity of 
machines, or mean flow of streams, than my latter. 

“Another way of attacking the problem is to find the 
electric heat equivalent of one ton of bituminous coal 
and to find at what price electric energy would have to 
be sold to make electric heat the same price as heat fromm 
coal. 

“Let us assume a house-heating plant to have 60 per 
cent efficiency, that a ton of coal costs $10 and that 
1 lb. of coal has 12,000 B.t.u.’s. Then there would he 
delivered from one ton of coal 12,000 « 2000 * 0.6 = 
14,400,000 B.t.u.’s, which divided by 3412 — 4220 kw.- 
hr., equivalent to a ton of coal. This would have to be 
sold at the electric heater for $10, or 0.23 cent per kilo- 
watt-hour, which is impossible, commercially considered. 

“The problem of heating on any extensive scale 
would be much complicated by the very sparse use of 
heating appliances. If it be assumed that a few well- 
to-do people in the town could pay from $375 to $650 
a year for heating a small residence, they would be so 
very few that the installation required for their service 
would be rendered still more disproportionate in cost 
to the value of the service rendered by the lack of use 
of these facilities by their poorer neighbors, so that 
the heating costs must be recalculated again to a figure 
where even the favored few would find the heating serv- 
ice too costly to be practicable. 

“Electric heating is, from an economic standpoint, a 
sort of alchemist’s dream. We all know that electricity 
does produce heat, and we all realize and appreciate 
what a wonderful thing it would be to dispense with our 
coal piles and ash pits, our smoke, dust and cinders, 
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and would therefore fain think it practicable. But a 
most cursory study of. the subject, from the standpoint 
either of thermal dynamics or social or economic science, 
shows that it is utterly impossible.” 


INJECTING PERSONALITY INTO 
PUBLIC POLICY ADVERTISING 


Series of Twelve Advertisements Strengthen Position 
of Local Superintendent with His 
Own Community 


One of the objects of the Dayton (Ohio) Power & 
Light Company in running a series of twelve advertise- 
ments in the newspapers of Wilmington, Ohio, was to 
put the local superintendent, a new man, before the 
people in the right light. . All of these advertisements 
were signed “Dayton Power & Light Company, Howard 
I. Fox, superintendent.” Topics discussed included 
the character and quality of the service of the company, 
ee ee 
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The Public Be Pleased 


We appreciate the importance of supplying good ELECTRIC SERVICE at | 
reasonable rates and of having é¢mployes who are COURTEOUS at all times. This 
assures us of having satisfied customers and of supplying a service beyond criticism from 
the citizens of the community in which we operate. 


It has been and will continue to be our policy to endeavor to satisfy our customers e 

at all times. The Company requires its employes to give every courtesy to our customers 

and the citizens of Wilmington: 

As Superintendent of this District | will receive personally all who wish to see me 

and will be glad to see that personal attention, as far: as possible, is given to the matters 

brought to my attention. 

We would appreciate any acts of discourtesy or any evidence on the part of our 

: | 
e 
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employes of a desire not to give entire satisfaction being brought to our attention. 


We want to please our customers and the citizens of Wilmington. 


REMEMBER.--We are here to serve you. 


THE WILMINGTON DISTRICT 


of 


The Dayton Power and Light Company 


FIOWARD I. FOX, Superintendent 


Electric Talks Nos. 8 and 9 will appear February 6, 1919. a 
ARAM AAA ATW AIO FUG AAGqMHAGTwIAAAAAIAA AGES 
TYPICAL PERSONAL-RELATIONS ADVERTISEMENT 


the relation of the utility company to the prosperity 
of the community, rates, and the sale of stock to 
customers. One of the advertisements which is typical 
of the personal flavor injected into these announce- 
ments is reproduced. The result of the campaign was 
quite gratifying. The idea of square dealing and 
courteous treatment expressed in the advertisements 
has won for the company and the new superintendent 
a host of friends, which, in the words of the super- 
intendent, “make the advertisements worth to the com- 
pany ten times what they cost.” This effect was noticed 
not only in the town itself but in the surrounding rural 
community. As to direct returns in new business re- 
sulting from the advertisements, the effort was also 
quite successful in this way. The net increase in meters 
during January and February, 1919, which was the 
month in which the advertisements were run, is 200 
per cent more than it was in the corresponding month 
of 1918. The appliance sales were also better. 











TECHNICAL THEORY & PRACTICE 





Including a Digest of Important Articles Appearing in 
the Scientific and Engineering Press 
of the World 





Motors, Generators and Transformers 

Efficiency Curves of a Continuous-Current Motor.— 
THOMAS CARTER.—In order to determine the influence of 
the distribution of losses on the efficiency curves of a 
continuous-current motor the author divides these losses 
into constant losses and variable losses, assuming that 
the variable losses vary with the square of the current 
and that the constant losses change only with speed and 
flux density. He derives in the first article of the series 
equations which show the dependence of efficiency 01 
the various losses and presents some curves showing the 
variation of efficiency for various values of the variable 
k, which is the ratio between variable losses and total 
losses.—London Electrician, Feb. 21, 1919. 


Power and Torque in Electric Motors.—JUSTIN LE- 
BOVICI.—The author presents a discussion of power and 
torque of different kinds of motors based on the prin- 
ciples of the direct-current motor and of the static trans- 
former. In the present installment he takes up the 
direct-current motor and begins discussion of the poly- 
phase induction type.—Electrical Review, Jan. 11, 1919. 


Effect of Interpoles on Commutation of Direct-Cur- 
rent Machines.—R. L. WITHAM.—The author deals with 
the purpose of the interpoles. How they operate to ef- 
fect commutation and how one interpole may be used 
in each pair of main poles to serve the same purpose as 
an interpole for each main pole are explained.—Power, 
March 4, 1919. 


Lamps and Lighting 

Fundamentals of Illumination Design.—J. R. COL- 
VILLE.—The writer considers the fundamental principles 
in illumination design and gives several tables which 
should be useful in connection with laying out a light- 
ing system. In these tables may be found the foot- 
candle requirements in various types of buildings, shops 
and offices, and data are given on types of lamps and 
reflecting units.—Central Station, February, 1919. 


Generation, Transmission and Distribution 
Calculation of Plant Efficiencies and Fuel Costs.—J. 
T. FosTer.—The author presents two charts with which 
the engineer may readily determine the efficiency of 
boilers, evaporation and fuel cost per 1000 lb. of steam 
in mills per kilowatt-hour.—Power, March 4, 1919. 
Logarithms of Hyperbolic Functions to Twelve Sig- 
nificant Figures.—FREDERICK E. PERNOT and BALDWIN 
M. Woops.—The tables presented are given logarithms 
to the base 10 of the three principal hyperbolic func- 
tions, i.e., the sine, cosine and tangent for the range 
from 0.000 to 2.000 with a tabular interval of 0.001 and 
auxiliary tables of log sinh 2/x and log x/tanh x for the 
range from 0.000 to 0.500, with the same tabular inter- 
val as for the other tables. These tables were prepared 
primarily to fill a gap existing in Gudermann’s tables of 
the logarithms of the hyperbolic functions. These 
tables should be useful in transmission line calculations. 
—-University of California Publications, Nov. 16, 1918. 


The Larger Undeveloped Water Powers of Ten- 
nessee.—J. A. FLETCHER.—In a comprehensive report on 
the undeveloped water powers of Tennessee the writer 
has given a number of curves showing the variation of 
stream flow and the drop in elevation along some of the 
streams in the state. Tables are also given in which 
water-power developments in various parts of the coun- 
try are analyzed to show, among other things, what per- 
centage of mean annual flow is required by the plant at 
its maximum capacity. The author states that within a 
radius of 80 miles (125 km.) of Knoxville the unde- 
veloped water powers aggregate 800,000 hp. and within 
50 miles (80 km.) nearly 700,000 hp. He also indicates 
many raw materials which can be used to advantage for 
chemical and metallurgical industries near this unde- 
veloped water power.—Proceedings American Electro- 
chemical Society, April 30, 1918. 


Getting Better Economy in the Power House.—G. H. 
KELSAY.—The writer calls attention to the fact that sub- 
stantial savings are possible in the boiler room by the 
use of some simple expedients which have been widely 
published in the technical press and in government pub- 
lications. He shows what progress has already been 
made in improving boiler efficiency and gives curves 
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PROGRESS IN BOILER ECONOMY AND STATUS OF COAL SUPPLY 


indicating what performances may be expected of boilers 
of various sizes at the present time. It is also shown 
that if the use of coal increases year by year as it has 
in the past the present supply will be exhausted in a 
period of about a hundred years. About one-half of 1 
per cent of the available coal in this country has been 
used up to the present time.—Electric Railway Journal, 
March 8, 1919. 


Development of Hydroelectric Resources in Eastern 
United States——D. H. CoLcorp.—The writer outlines in 
considerable detail the influences which have held back 
the development of water-power sites in this country. 
He also shows the urgent necessity for further develop- 
ment and outlines the advantages that may be realized 
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from tne more extended utilization of water-power re- 
sources.—Electrical Review, Feb. 8, 1919. 


Development of the Two-Phase-Three-Phase Trans- 
formation.—CHARLES F. Scott.—The author gives an 
interesting background, showing how two-phase-three 
phase transformation was developed.—Electric Journal, 
January, 1919. 


Features of Three-Phase-Two-Phase Generating Sta- 
tion.—Additions to the Sheboygan company’s plant are 
of interest on account of the fact that it involves three- 
phase-two-phase transformation.—Electrical Review, 
Jan. 18, 1919. 


Installations, Systems and Appliances 


Use of Electric Power in the Mining of Anthracite.— 
J. B. CRANE.—This paper gives figures for the power 
cost and energy consumption of anthracite mines and 
the reasons for these being in excess of the require- 
ments of bituminous mines. Estimates are also given 
as to the additional coal that will be released by the 
electrification of the anthracite mines. Illustrations are 
included showing representative installations of electric 
drive.—General Electric Review, February, 1919. 

Operating Details of an Electrically Operated Cement 
Mill—The writer traces the progress of material 
through the mill and shows what apparatus and what 
size of machines are necessary for the various processes 
of cement manufacture.—Electrical Review, Feb. 8, 
1919. 

Electrically Welded Steam Lines.—H. R. WooprRow.— 
On account of the scarcity of extra heavy flanges dur- 
ing the war recourse was had to electrically welding a 
great length of 12-in. (30-cm.) steam pipe for the 
United States government explosives plant at Nitro, W. 
Va. The process is described in this paper.—Power, 
March 4, 1919. 

Speed Control of Induction Motors by Solenoid Load 
Brakes.—R. H. McLAIN and H. H. VERNON.—A few 
years ago practically all crane hoists were equipped with 
automatic mechanical load brakes, but to-day a very 
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MOTOR EQUIPPED FOR SOLENOID LOAD BRAKING 


large number of cranes equipped with direct-current 
motors use dynamic braking instead. The development 
of the solenoid load brake for alternating-current wound- 
rotor motors makes possible the elimination on an al- 
ternating-current crane hoist of the more or less trouble- 
some mechanical load brake. Practically the same speed- 
torque characteristics obtain with an alternating-current 
motor equipped with a solenoid load brake as with a 
direct-current motor with dynamic braking. There are 
only a small percentage of applications that cannot be 
met by either a multiple magnet brake, which gives two 
degrees of braking, or a solenoid load brake, which gives 
a variable amount of braking responsive to the speed of 
the motor with which it is used. The multiple magnet 
solenoid brake is made up in the form of one brake 
operated by two or more independent magnets. This 
brake is especially adapted for stopping apparatus which 
is moving in a horizontal plane. Where many varieties 
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of load are to be lowered by the same hoist the solenoid 
load brake may be used. This brake consists essentially 
of an ordinary solenoid brake in which the solenoid is 
of such weight that very little braking action is ob- 
tained from the operating solenoid. But, in addition to 
this operating solenoid, there is another solenoid which 
is connected to the circuits of the rotor. If this second 
solenoid is de-energized, it applies heavier weight to the 
brake levers and consequently greater braking torque. 
If it is energized, its weight is almost raised from the 
levers and it exerts practically no braking torque. For 
intermediate values of excitation intermediate amounts 
of braking will be obtained. Since the voltage which is 
generated by the rotor of an induction motor varies di- 
rectly as the slip of the motor, this arrangement is an 
ideal one, because when the motor is standing still a 
high voltage is induced in the rotor and consequently 
a small amount of braking would be obtained, whereas 
when the motor is running at high speed a low voltage 
is induced in the rotor and consequently a greater 
amount of braking is obtained.—General Electric Re- 
view, February, 1919. 


Electrophysics and Magnetism 
Conductivity of Sea Water.—H. R. RIVERS-MoorE.— 
The purpose of the investigation was to ascertain 
whether the resistance of sea water could be regarded 
for practical purposes as constant over a wide range of 
frequency and for very small current densities. The 
apparatus used in these investigations is fully de- 

scribed.—London Electrician, Feb. 7, 1919. 


Note on Losses in Sheet Iron at High Frequencies.— 
Marius LATOUR.—In this article the author determines 
the power expended separately by eddy current and by 
hysteresis in a sheet of iron, on the assumption that 
there exists a constant angle of lag between the mag- 
netic induction in the sheet and the magnetizing field 
producing it. He deduces the thickness which should 
be given to the iron sheets of an apparatus supplied by 
a high-frequency current in order that the total power 
expended shall be a minimum and then calculates the 
angle of lag between the voltage and the current in the 
circuit of an inductance coil.—London Electrician, Feb. 
21, 1919. 


Electrochemistry and Batteries 

The Electron Spectrum of Iron.—It is said that while 
spectroscopic analysis has given an excellent means for 
the determination of high temperatures, such as in fur- 
naces for the treatment of steel and iron, much care must 
be exercised in interpreting data of this sort. It has 
been shown that the iron spectrum depends on so many 
physical and electrical circumstances that considerable 
study must be devoted to this subject before the data 
can be interpreted with confidence.—London Engineer- 
ing, Feb. 21, 1919. 


Ionization and Resonance Potentials for Electrons in 
Vapors of Arsenic, Rubidium and Caesium.—P. H. 
Foote, O. ROYNLEY and F. L. MOHLER.—Two types of 
inelastic collision between the electron and atom occur 
in vapors of arsenic, rubidium and cesium. The po- 
tential differences through which an electron must fall 
to attain sufficient energy or velocity to produce these 
collisions are known as the resonance and ionization po- 
tentials for the particular metal in question. Experi- 
mentally determined values of the resonance and ion- 
ization potentials for rubidium were 1.6 volts and 4.1 
volts respectively; for cesium, 1.48 volts and 3.9 volts 
respectively; for arsenic, 4.7 volts and 11.5 volts re- 
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epectively. No ionization whatever could be detected 
at the resonance potentials of rubidium, cesium and 
arsenic.—Physical Review, January, 1919. 

Effect of Lithium Upon the Capacity of the Edison 
Storage Battery.—L. C. TURNOCK.—Experiments upon 
a very small cell are described in which the electrolyte 
consisted of a 21 per cent solution of caustic potash and 
varying amounts of lithium hydrate. These amounts 
were 10, 20, 30, 40 and 50 gm. per liter. In the commer- 
cial cells it appears that the last-named quantity is em- 
ployed. It was found that although the lithium hydrate 
increases the internal resistance, it also increases the 
available capacity. This increase amounted to 12 per 
cent (with an increase of 21 per cent in the resistance) 
by the addition of 50 gm. of the hydrate-—Science Ab- 
stracts, Section B, Dec. 31, 1918. (Abstracted from 
Transactions A. E. S., 32, 1917.) 


Units, Measurements and Instruments 


Industrial Reconstruction and the Metric System.—- 
Harry ALLCOCK.—The writer points out that there are 
many objections to the adoption of the metric system 
in Great Britain: (1) It is already permitted to use 
it side by side with the British systems, which should 
lead to the survival of the better system in the long run; 
(2) the obligation to supply their part in the renewal 
of machinery made to British measurements prevents 
British manufacturers from now adopting the metric 
system; (3) the opposition of the textile trade; (4) if 
the metric system should be adopted at this time the 
British would be at a disadvantage in competition with 
Germany; (5) the United States and many other coun- 
tries still use the British system.—London Electrical 
Review, Jan. 17, 1919. 


Measurement of the Crest Voltages.—J. R. CRAIGHEAD. 
—An ingenious arrangement of kenotron, condenser and 
voltmeter which has been developed for measuring 
the crest values of alternating voltage embodies in 
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one instrument a combination of good qualities not pos- 
sessed by previous devices for the purpose, according 
to the author. The theory and construction of the crest 
meter may be understood from the diagram, in which a 
valve type of rectifier is connected in series with a con- 
denser of negligible leakage. The condenser is charged 
to a voltage dependent upon the crest valve of the volt- 
age wave and cannot be discharged through the rec- 
tifier. A voltmeter which does not draw current meas- 
ures the condenser voltage. Tests of the accuracy of this 
device are recorded, and its advantages and limitations 
set forth in this article—General Electrical Review, 
February, 1919. 


Checking Calibration of Thermocouples and Pyrome- 
ters.—After stating the desirability for accuracy in 
furnace and other high-temperature measurements, the 
writer suggests the following equipment for carrying 
on systematic testing: The method provides for the 
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maintenance of standards of temperatures in the plant 
and for convenient comparison of these standards with 
the works instruments. The standard of temperature 
for the works should, it is said, consist of at least one 
platinum/platinum-10 per cent-rhodium thermocouple 
calibrated by the Bureau of Standards and a poten- 
tiometer. While one platinum couple does suffice, it is 
most desirable that three platinum couples be available 
for comparison, one against the other. If one couple 
only is available, such change will not be manifest to the 
operator until the damage due to faulty temperature 
determinations has been done. The writer also dis- 
cusses the sources of error in thermocouples and pyrom- 
eters, and remedies. The choice of calibrating equipment 
and directions for setting up and using the thermocouple 
checking equipment are given.—Electrical Review, Jan. 
11, 1919. 


Telegraphy, Telephony and Signals 
Multiplex Telegraphy and Telephony.—In this paper 
is found a description of the means by which five tele- 
phone conversations and two telegraph messages may 
be transmitted over one pair of wires at the same time. 
—Wireless Age, March, 1919. 


The Weagant Oscillation Valve.—In this article a de- 
scription is given of the improvements made by R. A. 
Weagant on the original Fleming oscillation valve. The 
physical constructions and diagrams of connections, 
showing the use of the Weagant valve, are given in this 
article—wWireless Age, March 1919. 


Wireless Telegraphy in the French Colonies.—G. 
ALIX.—An article abstracted from the Economiste 
Francais. Outside of the mother country there are 
thirty-five French radiotelegraphic stations in service, 
twenty-five in course of construction and twenty others 
projected. These include installations in Algeria, Mada- 
gascar, the Congo, Timbuctoo, Indo-China and the other 
colonies. The author holds that the still unexecuted 
project of circling the globe by a chain of wireless posts 
in French territory, reaching from the South of France 
and Tunis to the Marquezas Islands, thence under the 
Pacific to Ceniral America and Martinique, is quite 
feasible. The Eiffel Tower sometimes receives signals 
from Panama, San Francisco and Honolulu, and it 
makes itself heard in New Zealand.—Revue Générale de 
VElectricité, Feb. 8, 1919. 


Propagation of the Current in a Telegraphic Line.— 
J. B. POMEY.—Article concerning the integration of the 
“telegraphers’ equation.” After recalling the general 
principles affecting the case of variable emf.’s, illus- 
trating them by a simple example, the author demon- 
strates the formula of Heaviside, known as the theorem 
of development, and gives a more general formula ap- 
plying to cases where the system does not start from a 
state of repose—Revue Générale de l’Electricité, Feb. 
8,1919. 


Miscellaneous 
Electricity on Dairy Farms.—The value of good light- 
ing and ventilation in stables of dairy farms is pointed 
out.—Electrical Review, Dec. 28, 1918. 


Extensive Use of Electricity for San Francisco Har- 
bor.—Among the uses for electricity at the San Fran- 
cisco Harbor are included pier, dock and street lighting, 
an electric system, harbor lights and fog signals, fire- 
alarm and telephone system. The electric repair and 
maintenance service is also described.—Electrical Re- 
view, Dec. 28, 1918. 
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ELECTRICAL MANUFACTURERS’ 
EXPORT ASSOCIATION FORMED 


Thirty Manufacturers Join New Organization to Handle 
Non-Competing Lines in Export Markets— 
F. E. Watts Is President 


The Electrical Manufacturers’ Export Association of 
the United States of America was formally organized 
at the Hotel Manhattan, New York, on Tuesday of this 
week. 

A preliminary meeting of the manufacturers wa. 
held at the University Club, New York, on Feb. 27, 
and a plan for the organization of the association was 
outlined by F. E. Watts. A committee was appointed 
to draft the constitution and by-laws and to incorporate 
such an institution under the New York laws. This 
was done and the constitution and by-laws were adopted 
at the meeting this week. At the same meeting the 
following officers were elected: President, F. E. Watts 
of F. E. Watts, Inc.; vice-president, H. H. Cudmore 
of the Argus Lamp & Appliance Company; treasurer, 
D. R. G. Palmer of the A. A. Wire Company; secretary, 
W. B. McCurdy of the Good Manufacturing Company. 

A board of nine directors, who will act as the gov- 
erning body of the association, also was chosen. This 
association is for membership only and is composed of 
electrical manufacturers in non-competing lines. Its 
purpose, as stated in the constitution, is as follows: 

(a) By codperative effort to facilitate the exportation 
of electrical apparatus, appliances and materials, as man- 
ufactured by the several members of the association, from 
the United States to foreign countries. 

(b) To investigate the commercial conditions in foreign 
countries as affecting trade, to secure all data, statistics, 
samples of competitive goods and prices of same, to enable 
the members of the association to compete more intelligently 
for trade in foreign markets. 

(c) The protection and perpetuation of trademarks of the 


members in foreign countries and the maintenance of a line ~ 


of direct contact and service plan from maker to user. 

Over thirty prominent electrical manufacturers have 
joined the association, and a number of others have 
applied for membership. A roster of manufacturers 
who are already members is being prepared and will 
shortly be ready for publication. 

The primary object of the association is to consoli- 
date the export work of the several members, to in- 
vestigate the possibilities of sales and to develop foreign 
interest in the electrical products of the manufacturers, 
while, on the other hand, giving to the foreign buyer 
a complete line of electrical products from one source, 
so that he may make his purchases with one selling 
agency rather than a great many. 

F. E. Watts, Inc., New York, has been made the 
selling representative for the individual members of the 
association, and all sales will be conducted through its 
organization. This company has already established 
agencies in the Scandinavian countries, Holland, France, 
Italy, Rumania, Spain, South Africa, China and Japan 
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and will have its own branches in England, Australia, 
New Zealand, Cuba and Mexico. F. E. Watts will start 
in April for a three months’ trip to Europe, making a 
personal investigation of the possibilities of sales. 


TELEPHONE RATE CASE 
IN THE SUPREME COURT 


Highest Tribunal Gives State of Kansas Permission to 
Institute Original Proceedings to Test Authority 
of Postmaster-General 


A decision of the United States Supreme Court, 
rendered on March 17, gives the State of Kansas per- 
mission to institute original proceedings against the 
Postmaster-General to test whether he has power to 
make rates under the order of Dec. 18. A return in the 
case was ordered to be made at the next term of the 
court in October. The question involved concerns the 
various states whose authorities have contested the in- 
crease in telephone rates. 

In taking the suit to the highest court the Kansas 
authorities contended that the Postmaster-General is 
without authority to fix the rates and that so far as 
such authority was apparently granted by the resolu- 
tion of Congress and the proclamation of the President 
it was unconstitutional. 


‘ The Boston Edison Company Welcomes 
Returning Service Men 





Several hundred employees of the Boston Edison com- 
pany assembled at the Welfare Buildings of the company 
on the evening of March 10 to welcome home Edison men 


returning from military and naval service. The feature 
of the evening was a series of “Victory” tableaus under the 
direction of L. D. Gibbs, superintendent of the advertising 
department. Nearly 500 of the company’s approximately 
2000 employees entered the service during the war, about 
twelve of whom made the supreme sacrifice. 
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BUSINESS DURING 1918 OF 
WESTERN ELECTRIC COMPANY 


Rapidly Increasing Costs of Production Resulted in 
Lower Rates of Profit—Report of President 
H. B. Thayer 


Details of operations of the Western Electric Com- 
pany, Inc., in 1918 are given in the report to stock- 
holders. Total sales for the year were $145,226,000 as 
compared with $150,340,000 in 1917, $106,987,000 in 
1916 and $63,852,000 in 1915. Of the total $67,860,000 
were to associated Bell telephone companies, $21,825,000 
were to the United States War and Navy Departments, 
and $55,541,000 to other customers. 

H. B. Thayer, the president, reports that the net earr- 
ings, after meeting the high costs of labor and material 
prevailing throughout the year, after writing down the 
inventory at the end of the year on account of the 
decreasing values of materials then on hand, and after 
providing for the very heavy taxes and for other 
necessary reserves, amounted to $5,050,849. This is 
6 per cent on the average investment for the year, 
$84,600,000. Mr. Thayer adds: 


The rapidly increasing costs of production which we 
experienced in common with other manufacturers during 
the year resulted in lower rates of profit than usual on our 
own standard products. This was offset only in part by 
increased selling prices. 

On our contracts with the government final settlement 
has not at this date been made, but it is expected that the 
net earnings when definitely determined will be about 5 per 
cent on the sales. 

Our net earnings on our other manufactures and on our 
sales of merchandise not manufactured by us were satis- 
factory. 

No return from foreign investments has been included 
in our earnings for 1918 (our information thereon being 
incomplete). It is believed, however, that the earnings of 
some of the foreign allied companies in which we are in- 
terested were sufficient to offset losses on others, so that 
no net loss was sustained on the whole. 

The Antwerp factory, which had been in the hands of the 
Germans throughout the war, came again under our con- 
trol in November, 1918. Although the buildings were not 
much damaged, it is necessary to replace large amounts of 
machinery and material which had been taken away by 
the enemy. This rehabilitation is now in progress, and it 
is expected that operations will be resumed there within a 
few months. 

For the purpose of handling our export business to the 
best advantage it has been found advisable to segregate it 
from the domestic business directly conducted by this com- 
pany. Accordingly, a subsidiary corporation, the Interna- 
tional Western Electric Company, Inc., was organized dur- 
ing the year and has been operating since June 1 with satis- 
factory results. 


Mr. Thayer then takes up the prospects for business 
and indicates that additions to plant will bo continued. 
He says: 


The unfilled orders of your company at Dec. 31, 1918, 
after deducting those canceled or likely to be canceled by 
the government because of the cessation of hostilities, 
aggregated about $26,265,000, a decrease of $2,491,000 as 
compared with Dec. 31, 1917. It is probable that the total 
sales in 1919 will be considerably less than in 1918, al- 
though active efforts are being made to stimulate our trade 
and to develop new business. 

During the immediate period of adustment to peace con- 
ditions, of falling prices and of uncertainty in every direc- 
tion, we must expect unusual variations from our normal 
business, but it seems reasonable to look forward to a re- 
sumption of activity in manufacturing and trade at no 
distant date. We are continuing the additions to our shop 
buildings and equipment which were started last year, in 
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the expectation that by the time they are completed we 
shall be able to get enough business to fill them. 

The additions to plant during 1918 aggregated $2,925.,- 
000 while the increase in reserve for depreciation on plant 
was $2,139,000. In addition to providing for the deprecia- 
tion of plant according to our usual and normal practice, 
the excess costs of construction in process under war condi- 
tions over the normal costs to be expected under peace con- 
ditions have been charged off. 


Regarding other matters, the report says: 


The merchandise on hand Dec. 31, 1918, was inventoried 
as shown on the balance sheet at $45,047,000. In arriving 
at this valuation, the principal raw materials have been 
taken at their market cost on March 1, 1919, which include 
copper at 153 cents per pound and lead at 4.7 cents per 
pound. Overstocks of various finished and partially finished 
articles have also been carefully depreciated, and in addi- 
tion the sum of $1,000,000 was carried into the reserve for 
contingencies. Various charges against this reserve, chiefly 
for patents purchased and for contributions to war relief 
organizations, have, with sundry adjustments, amounted 
to $349,299, resulting in a net addition to this reserve of 
$650,701 for the year. 

Our Hawthorne shop force at the end of the year was 
17,021 employees, as compared with 21,549 at the begin- 
ning of the year. The total number of employees at Dec. 
31, 1918, was 26,126. 

The number of employees who entered the military and 
naval forces of the United States was 5881. Of these our 
latest information shows forty-one lost their lives and 
thirty-seven were wounded. Up to March 1, 1919, 1443 
had been honorably discharged and had applied for rein- 
statement, of whom 1259 had beer reémployed and the 
remainder are to be given employment as soon as the con- 
ditions of the business make it possible. In the meantime, 
their rights under the employees’ benefit plan are preserved 
to them. 

The payments from the employees’ benefit fund during 
1918 amounted to $258,184 and were made to 3673 bene- 
ficiaries, including pensioners, who numbered ninety-two 
at the end of the year. 

The company has continued its long-established policy 
of using its credit with its regular bankers to finance ex- 
panding stocks of merchandise and unusually large accounts 
receivable whenever necessary because of increased business. 
Its general bills payable amount to $10,600,000, which was 
the amount outstanding at the end of the previous year. 
To March 1, 1919, these bills payable have been reduced 
to $8,100,000, and it is expected that the decreasing volume 
of sales will make further reduction possible during 1919. 

In addition to these general bills payable there were out- 
standing at Dec. 31, 1918, the company’s notes for $2,172,- 
250, incurred for the purchase of Liberty loan bonds, mostly 
for account of employees who are paying for them in 
monthly installments, and this amount is being reduced ac- 
cordingly from month to month; 92.7 per cent of the com- 
pany’s employees subscribed to the third Liberty loan and 
98 per cent to the fourth Liberty loan. 

The engineering staff and laboratories of the Western 
Electric Company, Inc., have been devoted during the year 
almost entirely to activities in connection with this country’s 
participation in the war. 

Earnings of the company for 1918, including the 
owned subsidiaries, Western Electric Company, Inc., of 
Delaware, and Western Electric Company of California, 
follow: 


Sales $145,226,119 


ee ee ee ee | 


CE Ns AS cccsectdees asuvtennes 664,919 
$145,891,038 
Cost of merchandise «oc. .ciuccccscess $128,219,691 
PE ives huas cane ateadaedegadnas 9,999,965 
RO Ba bens i atdedewe week ee baceines 1,520,533 
Appropriated for: 
Reserve for employees’ benefit fund 
(subsidiary companies) .........-. 100,000 
Reserve for contingencies........... 1,000,000 140,840,189 
Available for interest and dividends.... $5,050,849 
Pterest DOIG .cdcceccccccaccce sivievnce $1,540,528 
SPEEDY 6. baboaed da oe cbenednstéeeaee 3,300,000 . 
Carried to common stock ..........+. 210,321 $5,050,849 
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Good Meeting of A. I. E. E. in Boston 


'mportance of Railroad Electrification as a Means of Conserving the National Fuel Resources— 
Secretary Lane’s Super-Power Project Favored—Telephone Receiver Theory 


—Raising the Plane of 


Hotel, Boston, Mass., on March 14, the 348th 

meeting of the American Institute of Electrica! 
Engineers covered a wide range of subjects. About 
300 members and guests were on hand Friday morning 
to receive a cordial welcome from Governor Calvin 
Coolidge of Massachusetts, and from the time President 
Adams called upon the first speaker to the closing words 
of the educational session following the banquet Friday 
evening the program was packed with interest. 

In the morning session Calvert Townley, Westing- 
house Electric & Manufacturing Company, read a paper 
upon the possibilities of steam railroad electrification, 
which was followed by a discussion in which practically 
all speakers affirmed their belief in the extension of 
electrical service in many special cases in the not dis- 
tant future. Fuel seving received much attention as 
a by-product of the discussion. In the afternoon prob- 
lems of the telephone receiver were considered, with 
contributions by Dr. A. E. Kennelly, H. Nukiyama, Dr. 
A. G. Webster and others, with a protracted technical 
discussion. At the banquet in the evening President 
Adams officiated as toastmaster, and a brilliant discus- 
sion of engineering education and the relations of the 
scientist to the engineer was enjoyed. The speakers 
were Prof. H. E. Clifford of the Harvard Engineering 
School, Prof. E. B. Wilson of the Massachusetts Insti- 
tute of Technology, President Emeritus Charles W. 
Eliot of Harvard University, Dr. Arthur Gordon 
Webster of Clark University, and Dr. Saul Dushman 
of the General Electric Company’s research laboratory, 
Schenectady. 

An enjoyable luncheon was given to the board of 
directors and guests Friday noon at the Copley-Plaza 
by the members of the executive committee of the 
Boston Section of the Institute, a feature of this occa- 
sion being the exhibition of the tablet to W. D. Weaver, 
former editor of the ELECTRICAL WORLD, which is to 
be placed in the near future in the directors’ room 
at the Engineering Societies Building, New York, in 
appreciation of Mr. Weaver’s great services to the 
American Institute of Electrical Engineers and to the 
progress of electrical science. 


[: THREE intensive sessions at the Copley-Plaza 


ELECTRIFICATION SESSION 


The electrification session opened with a paper on 
“Some Possibilities of Railroad Electrification as Affect- 
ing Future Policies,” by Calvert Townley, Westing- 
house Electric & Manufacturing Company, New York. 
The war has retarded development, but as railroad 
conditions become more settled there is ground for 
hoping that electrification can again be studied on its 
merits. The author stated that the various systems 
of electrification agree on fundamentals. All offer the 
possibilities of unlimited electric power, which means 
longer trains and higher schedule speeds. Once the 
railroads escape from the financial Slough of Despond 
and are again able to get capital there will not be 
enough engineers or electric factories in the country to 
serve them. 


Engineering Education 


Frank H. Shepard, Westinghouse company, said that 
every “hard-shelled” railroad man will concede that 
electrification means better service and a better rail- 
road, that transportation service is the greatest rail- 
road problem to-day, and that the development of the 
United States is dependent upon adequate transporta- 
tion. Electrification will enable double the traffic of 
a railroad to be handled with the same or virtually the 
same plant in roadway and tracks; it is a tool and offers 
practically unlimited power for transportation service. 

W. S. Murray, consulting engineer, New York City, 
expressed high appreciation of Mr. Townley’s paper, 
with which he was in full agreement. He pointed out 
that in future a composite railroad-electrical man will 
be needed to meet electrification requirements prop- 
erly—a man with one eye for railroad and the other eye 
for electrical conditions. 

Mr. Murray then discussed at some length the project 
of Secretary of the Interior Lane to develop a system 
of trunk-line power supply for the Atlantic seaboard 
district from Boston to Washington. 

W. B. Potter, chief engineer of electric traction, 
General Electric Company, contributed a written dis- 
cussion pointing out that electrification operated from 
hydraulic power offers the only known method of con- 
serving our limited supply of coal and oil. Even when 
hydraulic power is not available, a saving of over two- 
thirds of the fuel and much of the fuel haulage can 
be obviated by the erection of steam-power plants 
suitably located and furnishing electrical energy from 
the coal burned in modern practice. 

The coal and equivalent oil used on the steam locomo- 
tives of the United States in 1914 totaled 140,000,000 
tons. The ton-miles moved in the same period, ex- 
cluding the tonnage of locomotive tenders and 75 per 
cent of the railway coal, amounted to 930,000,000,000. 
If the same tonnage had been moved electrically, basing 
figures on an energy consumption of 40 watt-hours per 
ton-mile, the annual energy consumption would have 
been 37,200,000,000 kw.-hr. If this energy had been 
obtained from steam-power houses at 2.2 lb. of coal 
per kilowatt-hour, instead of the 140,000,000 tons 
actually used there would have been required 40,000,- 
000 tons of coal. This shows a net saving of 100,000,- 
000 tons in one year. A still greater saving would 
have been accomplished in proportion to the amount 
of hydroelectric power available. 

If the tonnage moved in the United States on steam 
railroads could have been handled by the expenditure 
of 37,200,000,000 kw.-hr., this would be equivalent to 
an average load of 4,250,000 kw. This is not an ex- 
orbitant amount compared with the power plants al- 
ready installed. In 1917 the power-station capacity in 
the United States, including central stations, electric 
railways and isolated plants, was about 20,000,000 kw. 
Thus there is installed electric power-station capacity 
equivalent to four or five times the power which would 
be required for operating all the railroads in the United 
States electrically. 

The further development of central-district stations 
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with either fuel or water as their source of power will 
afford the most direct means of conserving coal. The exis- 
tence of such large central stations at strategic points 
throughout the country, even if primarily installed for 
railway use, would of itself further and develop the 
use of electricity for various industrial purposes, and 
by so doing would affect the coal consumption more 
widely than the item of railway coal alone. 

George Gibbs, chief engineer Pennsylvania electrifi- 
cation, New York City, also presented a written dis- 
eussion. He maintained that it is most important to 
combine the advantages of electric operation with im- 
proved railroad practice and that something besides the 
purely electrical specialist is needed to solve such 
problems. The question has really now changed from 
technical to financial feasibility. The attention of our 
government was directed in the war toward the elec- 
trification of railways as a possible way of increasing 
their capacity for emergency service; also as a means 
of fuel conservation. It may be that some important 
electrical projects in this way would have been launched 
as war measures, especially as results and not costs 
were all-important. 

N. W. Storer, Westinghouse company, Pittsburgh, 
expressed keen appreciation of Mr. Townley’s paper. 
He felt that the ultimate results of electrical operation 
are too broad for present vision; that years of evolu- 
tion will follow the initial development. The oppor- 
tunities of the future are very great, and all that need 
be considered at present are cases where the need for 
electrical operation is a crying one, as in the case of 
tunnels, large terminals, etc. 

The speaker characterized Mr. Murray’s vision of a 
super-power supply system as most inspiring and easily 
within the range of possibilities. He contended that 
we owe it to future generations to conserve natural 
resources. The need of being open-minded on these 
problems is large. The cost of electrification is large, 
but compared with the expenditures of the fighting 
nations for destruction during the war, it is far less 
large in appearance than before. The United States 
spent in four or five days of war enough money to 
electrify all the terminals in Chicago. “Why, then,” 
said the speaker, “should we hesitate to spend money 
for such a constructive improvement as electrifica- 
tion?” 

Major George F. Sever, New York, spoke briefly of 
the importance of fuel conservation on the Pacific 
Coast, where coal is an almost unknown quantity. Oil 
and water are there the chief sources of electrical 
energy. The railroads are now using about 40,000,000 
barrels of oil yearly and the public utilities of Cali- 
fornia 1,000,000 barrels. The United States shipping 
now needs 30,000,000 barrels yearly, and other users 
in California consume 40,000,000 barrels per annum. 
California produces 110,000,000 barrels of oil yearly, 
compared with 350,000,000 barrels in the entire coun- 
try, 42 gal. per barrel. Hydroelectric power develop- 
ment is therefore absolutely necessary in California 
for both railroad and public utility operation. In 1914 
oil cost 40 to 50 cents per barrel; it is now $1.60 at 
the California wel's and at some other points on the 
Pacific Coast is $1.85. 

More than $3,500,000 can easily be saved in California 
yearly by interconnection and hydroelectric supply; 
the mountain passes are well suited to electrical oper- 
ation of trains, and the increasing scarcity of oil de- 
serves close consideration. In closing, Major Sever 
commended the fuel-saving work done in New England 
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during the past year and pointed out that there is little 
if any surplus of water power available for exporta- 
tion from this section of the country as at present 
developed. 

Carl Schwartz, electrical engineer, New York Central 
lines; John Murphy, electrical engineer, Department 
of Railways, Ottawa, Can., and Dr. Arthur Gordon 
Webster, Clark University, Worcester, Mass., also con- 
tributed to the discussion. 

Prof. Charles F. Scott, Yale University, then intro- 
duced a resolution indorsing Secretary Lane’s “super- 
power” project, and it was unanimously voted that the 
board of directors prepare and transmit it. 


TELEPHONE SESSION 


Dr. A. E. Kennelly of Harvard University and H. 
Nukiyama presented a paper on “The Electromagnetic 
Theory of the Telephone Receiver,” in which the mmf. 
and flux and the diaphragm vibratory displacement in 
the magnetic field were taken into account, carrying the 
mathematical investigation further than certain previ- 
ous papers on the subject have done. The theory is 
based upon the motional impedance circle. The mo- 
tional power is shown to be derived partly from the 
testing alternating current and partly from changes 
in the magnetic circuit. Previous papers on the mo- 
tional impedance circle failed to reveal the power ex- 
pended parasitically (by both hysteresis and eddy cur- 
rents) in the magnetic circuit. 

The authors sought to supply this omission and thus 
to offer a closer approximation between the theory and 
the observed behavior of the telephone receiver as an 
electromagnetic motor. The theory was presented with 
relation to a series of impedance measurements already 
published on a particular Bell bi-polar receiver. The 
small amplitude and single frequency of the current 
applied establish various limitations to the new theory, 
which were outlined by the authors. According to the 
theory, however, the changing of the winding of a 
receiver, other things being equal, increases the me- 
chanical output at resonance in proportion to th> 
resistance, for a fixed excitation, but for a given amount 
of ’R power loss in the winding this mechanical power 
output remains substantially constant. 

An illustrated lecture on “The Absolute Measure- 
ment of the Intensity of Sound” was then given by 
Prof. A. G. Webster of Clark University. Dr. Webster 
exhibited an apparatus in which, by utilizing the prin- 
ciple of the interferometer, the performance of any type 
of horn can be predicted and sound standards estab- 
lished. By the Webster phonometer actual force values 
can be given to sounds hitherto unmeasured; the ab- 
sorption of fabrics can be studied, and telephone re- 
ceiver performance analyzed. To produce the pure tones 
desired in demonstration, a quartz bar was used instead 
of a steel tuning fork. By this apparatus the pressure 
of air corresponding to a millionth of an atmosphere 
can be measured over a range of about two octaves. 
Dr. Webster said that in recent experiments he had 
determined the coefficient of sound reflection from the 
ground to be about 95 per cent. 

The foregoing paper and lecture were discussed by 
J. B. Taylor, General Electric Company; Dr. R. L. Jones, 
Western Electric Company; H. S. Osborne, American 
Telephone & Telegraph Company, T. E. Shea and H. 
Nukiyama. Dr. Jones derived the following equation 
of gross efficiency for the telephone receiver, where 
v,, represents the true efficiency; Z,». the motional 
impedance at any frequency stated; B,, the force-factor ; 
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b, the mechanical resistance; B, the free resistance 
of the driving circuit: 


= ae 
Mis = 7p pA 


(Bis/bs) By 
At resonance, this reduces to about p,, = Z,m/B,. 


Dr. Jones also described various tests with a special 
receiver having a Portland cement case, laminated core 
pieces and high-resistance diaphragm. This outfit had 
such a small eddy-current displacement that the angle 
8 (mean angle of lag in degrees between magnetic flux 
and mmf.) was only 1 deg. to 2 deg. When a small 
coil was wound near the pole tips of the receiver the 
angle $ graphically determined was 25 deg. and the 
calculated angle was 23.5 deg. With two parallel 
windings on another receiver with large eddy-current 
losses the angle of lag was 65 deg. 

Mr. Osborne pointed out that electrical engineers 
prefer to read indications on electrical instrument scales 
to measuring mechanical displacements. Dr. Webster 
defended the simplicity and accuracy of his equipment, 
which has a dampening coefficient as low as 1.5. This, 
Dr. Kennelly. declared, represents an experimental 
miracle. Mr. Nukiyama called attention to the similar- 
ity of results reached by Dr. Jones’s analysis of tele- 
phone receiver efficiency to those of himself and Dr. 
Kennelly. Mr. Shea touched upon the limitations of 
the new theory of Dr. Kennelly and Mr. Nukiyama. 


EDUCATIONAL SESSION 


“The engineer is to be even more important in peace 
than he was in war,” declared President Adams in 
opening the evening session. The necessity of high- 
grade training for engineers was recognized by all the 
speakers, the first of whom, Prof. Harry E. Clifford 
of the Harvard Engineering School, discussed “Science 
and the Engineer.” A résumé of Professor Clifford’s re- 
marks is printed elsewhere, a notable feature of his 
address being a plea for the realization of higher ideals 
in engineering education, with less opportunism and 
more real encouragement to the younger instructors and 
assistant professors, many of whom are shockingly 
underpaid in comparison with the compensation ac- 
corded in ordinary trades. 

In introducing the next speaker, Prof. E. B. Wilson, 
head of the department of physics, Massachusetts In- 
stitute of Technology, President Adams maintained that 
about 75 per cent of the men who come to our engineer- 
ing schools do not belong there. “Our whole educa- 
tional system ‘just happens’,” he said. “Is there not 
some method by which the men who come to our engi- 
neering schools can come by right of intellectual power 
and not by right of pocketbook?” 

Professor Wilson gave a whimsical talk on “Mathe- 
matics and the Engineer,” discussing the evils of “the 
rigors,” a disease which breaks out in the educational 
body politic where a desiccated and rigid philosophico- 
mathematical curriculum is followed. The speaker 
stoutly defended the average student and maintained 
that attempts to give a post-graduate type of instruction 
to the great run of student minds are needless as a 
part of the training of the engineer. Without attack- 
ing post-graduate educational methods in their proper 
place, the speaker pointed out that if super-engineers 
were needed to any extent there would be a corre- 
sponding demand for “super-instruction.” The great 
importance of practical problems in engineering mathe- 
matics was emphasized. ; 
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“We have 860 freshmen at Massachusetts ‘Tech’ this 
year,” said Professor Wilson, “and you can’t make 500 
good engineers in one year. Could your engineering 
profession absorb 500 budding Lord Kelvins if you had 
them?” Professor Wi!son pointed out that the greatest 
living superman to-day in electrical engineering is 
Oliver Heaviside, whose great talents, however, are not 
readily utilized in the world of affairs. The demand 
is strong to-day for men who can handle others. 


PRESIDENT EMERITUS ELIOT PAYS HIGH TRIBUTE TO THE 
ENGINEERING PROFESSION 


Dr. C. W. Eliot, president emeritus of Harvard 
University, was then introduced. He spoke at length 
on “University Training for Engineers,” emphasizing 
the importance of maintaining educational continuity 
in families as well as giving opportunities to individuals 
who cannot look back along an unbroken line of culture 
and training. The advantages of looking to teachers 
for results rather than specifying or ordering methods 
in detail were touched upon. A medical teacher re- 
cently stated that the standards of medical education 
have suffered during the war, as Professor Clifford 
had deplored with regard to engineering education. 
On account of the rigidity of military training it has 
been unfortunately the case that in a vast number of 
instances the military commanders have not known how 
to utilize the services of engineering specialists in 
their commands. 

Dr. Eliot felt that American army officers as a class 
have received insufficient scientific training. It is a 
great public disaster that at this moment no provision 
has been made for maintaining an army with men 
adequately trained from the scientific standpoint. Dr. 
Eliot said that there is a small demand for engineers 
of the first-class type, but that demand must be met. 
How to do this is one of the most important problems 
of American universities and teachers. As Lowell has 
said, unless a democracy develops the highest type of 
men it will fail. Scholars, research men and geniuses 
of the highest type must be developed. The real need 
is to change completely from bottom to top the methods 
of instruction in the elementary and secondary schools. 
The speaker commended the use of practical problems 
in mathematical teaching, along the lines utilized in the 
Lincoln School, New York City. He said that the 
profession of teaching has grown less attractive, partly 
because of the relatively small remuneration now ac- 
corded. University training is desirable for boys who 
are to become engineers of the first order. These need 
modern languages, economics and government as well as 
the highest special training. The engineer needs con- 
tact with people, to learn how to deal with men. The 
great engineer should possess these human sympathies; 
his power over human beings is great, and in addition 
to sympathy with their motives he must be able at 
any rate to inspire the leaders of the working multi- 
tudes. 

“We are threatened with a great degradation,” said 
the speaker, “in limitation of output. I attach no im- 
portance to threats of violent socialism in this country, 
but I look with grave disquiet on voluntary restriction 
of production.” 

Dr. Eliot said that engineers need to know how to 
tell corporation employers the way to overcome these 
evil tendencies. The need of persuasive powers on the 
part of engineers is very great. An immense change 
for the better has come over American industry in the 
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past half century. The increased power exercised over 
nature by the engineer is extraordinary, and in the 
coming years this is to be extended greatly. Despite 
the shortcomings of our airplane program, airplane 
progress was really only started when the war closed. 
An enormous field of opportunity and usefulness lies 
ahead of the engineer. Engineering is the most service- 
able of all the professions in raising the comfort of 
the people as a whole, in facilitating the pursuit of 
happiness. Closing, Dr. Eliot said that engineering 
used to be considered a materialistic profession, but 
that he knew of no profession which involves a greater 
use of the imagination and what may be called truthful- 
ness of mind. 

Dr. Arthur Gordon Webster, Clark University, Wor- 
caster, Mass., then gave an address on “The Place of 
Science in Engineering.” He instanced various cases 
where the knowledge and training of the expert physi- 
cist had proved of great value in workaday affairs. 
Dr. Webster cited the success of the German long- 
range gun as an example of the value of theoretical 
knowledge, and pointed out various war demands for 
physical laboratory experts’ services, notably in connec- 
tion with the design of guns, calculation of trajectories 
and other mechanical problems. The speaker closed 
with a strong plea on behalf of the highest technical 
education and the maintenance of graduate courses for 
qualified men. 

Dr. Saul Dushman, General Electric Company re- 
search laboratory, spoke briefly on the value of ideals 
and the importance of cultivating breadth of imagina- 
tion in research work. There is a great dearth of men 
trained to research. In such work it is the frame of mind 
rather than the problems themselves that is of para- 
mount importance. Inspiration cannot be regulated by 
rule of thumb. The joy in solving the problem must 
be a labor of love in which there is an intellectual 
and spiritual pleasure because some new light has been 
cast upon the infinite variety of nature’s secrets. 

In a paper for the educational session which was 
not read in the absence of the author, B. G. Lamme, 
Westinghouse company, the great importance of more 
thorough fundamental training was emphasized. 


RAISE THE STANDARD OF 
ENGINEERING EDUCATION 


Professor Clifford Declares Too Much Opportunism 
Exists in Present Methods of Instruction and Ad- 
vocates Higher Plane of Technical Pedagogy 


A vigorous plea for the establishment of higher 
standards in engineering education was made by Prof. 
Harry E. Clifford, Gordon McKay professor of electrical 
engineering at the Harvard Engineering School, at the 
three hundred and forty-eighth meeting of the Ameri- 
ean Institute of Electrical Engineers, held at Boston 
March 14. He pointed out that complacency has always 
been a foe to progress and that during the war there 
has been a distinct lowering of engineering educational 
standards through attempts to substitute hasty “in- 
tensive” training for logical, wel!-planned work. This 
training, Professor Clifford declared, might fit a man to 
go “over the top” and meet a fair measure of the 
military needs of the time being, but it by no means 
suffices for the production of first-rate engineers. The 
man whe goes over the top possesses qualities that en- 
title him to all praise, but these are not necessarily the 
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qualities which fit him to solve the complex problems of 
present-day civilization. 

Professor Clifford said that it is going to be difficult 
to put engineering education back upon its proper plane. 
For many years the standards have been set by the 
needs of intellectual mediocrity—the educator has 
dealt with the lump and not with the leaven. The time 
has come to consider the needs of men of superior in- 
tellectual power. The result of catering to the man of 
“middle-low” power is to fail to bring forward the 
great engineer through high-grade engineering educa- 
tion. With the ordinary lump of mediocrity it is im- 
possible to insist on the importance of fundamentals. 
Teachers are apt to relax in the face of the pressure of 
numbers and the insistence that quantity counts for 
so much. The responsibility is partly that of the in- 
structor and partly that of those higher up. As a re- 
sult engineers capable of broad work are not being 
turned out. There is a lack of historical background; 
our engineers are too much men of trial and error, not 
those who think out the problem ahead. The idea 
seems to be that if the result is secured, that is all- 
sufficient. Whether it is the best result does not 
count. 

“The engineer should be able largely to eliminate 
needless trials,” said Professor Clifford. “A prominent 
educational leader said to me not long ago: ‘I train my 
engineers to do, not think.’ ‘I should adopt a slogan, 
then, if I were you, “Do not think!”’” said Professor 
Clifford. The time is here to do something for the 
abler men. In so doing the plane of education will be 
raised for all. It is entirely unjust to expect young 
assistants to enter teaching at salaries of $500 a year, 
to maintain a cultivated standard of living, marry and 
raise families on pay often below that of a rivet boy 
at a shipyard. To drive such men to pot-boiling—to 
tutoring, which is worse—is pitiful, the speaker said. 
It is the task of the leaders of the educational world 
and of the engineering profession to see to it that 
standards are raised. 


Electric Furnaces for Mexico 





Electric furnaces, it is said, are destined to be one of the 
chief items of electric export from United States to the 


Spanish-speaking countries. This is true because of the 
large amount of low-priced scrap metal there available and 
because of the abundant supply of hydroelectric power in 
most of these countries. Ten Bailey brass furnaces are here 
shown partly ready for shipment to Mexico. The furnaces 
are of the tilting type and are rated at 105 kw., 1500 lb. 
hearth capacity and 600 lb. per hour melting rate. 
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MEETING TO DISCUSS THE 
ENGINEER AS A CITIZEN 


Three Associations Unite to Hold a Symposium on 
This Topic and Invite Other Societies 
to Participate 


An “engineers’ symposium” will be held on Wednes- 
day, March 26, at 8 p. m., in the auditorium of the 
Engineering Societies Building, New York, under the 
general auspices of the local sections of the American 
Institute of Mining and Metallurgical Engineers, the 
American Society of Mechanical Engineers and the 
Society of Automotive Engineers. The members of the 
following societies are cordially invited to participate: 

American Institute of Electrical Engineers, American 
Society of Civil Engineers, American Chemical Society, 
American Electrochemical Society, American Institute 
of Chemical Engineers, American Society of Heating 
and Ventilating Engineers, American Society of Re- 
frigerating Engineers, Brooklyn Engineers’ Club, II- 
luminating Engineering Society, Institute of Radio En- 
gineers, Municipal Engineers of the City of New York, 
Société de Chimie Industrielle, Society of Chemical In- 
dustry and Society of Naval Architects and Marine 
Engineers. 

Gano Dunn will preside, and the following addresses 
will be made: 

“The Civic Responsibility of the Engineer,” Philip 
N. Moore; “The Relation of the Engineer to Legisla- 
tion,” Calvert Townley; “The Relation of the Engineer 
to Administration,” Nelson P. Lewis; “The Relation of 
the Engineer to Public Opinion,” Spencer Miller; 
“The Relation of the Engineer to Production and Dis- 
tribution,” Comfort A. Adams. 

To secure constructive suggestions for the several 
committees on development a general discussion will 
follow the addresses. 


HEARINGS ON AMENDMENT OF 
ILLINOIS COMMISSION LAW 


Eighty-seven Cities Represented at Springfield Hearing 
in Support of Bill Giving Cities Home Rule 
of Utilities if They Desire 


Further hearings before the Senate committee on 
public utilities of the Illinois Legislature were held at 
Springfield on Tuesday of this week on the bills 
amending the public utilities law and especially the 
Home Rule Municipal League bill giving cities the power 
to elect by ordinance and referendum whether they 
will come under the Public Utilities Commission or 
govern their own utilities. ‘ 

Two hundred and six mayors, city attorneys and 
aldermen, including thirty aldermen from the city of 
Chicago, appeared, representing eighty-seven cities, in 
support of this bill.. Numerous speakers addressed 
the committee on the desire for home rule and criticised 
the action-of the commission in a number of instances. 
No attempt was made -to: discuss the provisions of this 
bill, and the hearing was: adjourned until March 26, 
at which time the. proponents were informed that they 
would be expected to discuss ‘the bill section by section. 
The chairman further said that before any action was 
taken*the Public Utilities Commission would be re- 
quested to appear and advise the committee relative to 
the criticisms and charges made by the speakers. 


ELECTRICAL WORLD 





VoL. 73, No. 12 


At the hearing before the House committee on Wed- 
nesday of this week, a sub-committee of eleven was ap- 
pointed to hold hearings and investigate all bills before 
the committee to abolish or amend the public utilities 
act. 


ONLY SMALL INCREASE IN 
DOMESTIC LIGHTING COST 


National Industrial Conference Board Shows that 
Household Consumer Was Affected Slightly by 
Advances in Rates for Electricity 


Reviewing “War-Time Changes in the Cost of Liv- 
ing,” the National Industrial Conference Board says in 
Research Report No. 14, dated February, 1919: 


The average increase up to November, 1918, in rates 
charged for gas and electricity for domestic use was small. 
Few if any changes were made within the war period prior 
to 1917. The National Electric Light Association reported 
in June, 1918, that of 173 cities having a population of 
40,000 or over there had been rate increases in 96 in the 
sixteen-month period ending May 1, 1918. Many petitions 
for further advances were pending before public utilities 
commissions. These increases for the most part were in 
rates charged for power, however, and affected the domestic 
consumer but little. A study of eighty-two cities by central 
stations showed that in only twenty-three had the advanced 
rates resulted in higher cost of electricity for wage earners. 
The average increase in these twenty-three cities was less 
than 10 per cent. Contracts specifying an automatic ad- 
vance in the charge for electricity with an advance in the 
price of coal had affected small consumers only slightly up 
to November. 

The American Gas Association reported on the 1029 com- 
panies in the United States manufacturing and supplying 
artificial gas. The districts served by these companies had 
a population of 45,000,000. Between Jan. 1, 1917, and Nov. 
15, 1918, 453 companies, or 44 per cent of the total, had 
raised their rates to domestic consumers; the increase aver- 
aged 18.3 per cent. The average increase for the country as 
a whole would, of course, be less. 

From these data it appears that the average advance in 


‘the cost of electricity and gas the country over between 


July, 1914, and November, 1918, was small. The relative 
importance of these items in the family budget, moreover, 
is less than that of fuel. In estimating the increase in the 


combined cost of fuel, heat and light these facts must be 
considered. 


The increase in the cost of fuel, heat and light combined 
between July, 1914, and November, 1918, is placed at 55 
per cent. This is a fair average, taking into account the 
large advances in the prices of bituminous coal, wood and 
oil, which are important fuels in certain sections of the 
country. While increases in some localities have varied 
considerably from the average, this is of vo great im- 
portance since fuel, heat and light together require less 
than 6 per cent of the total family expenditure and a differ- 


ence of as much as 20 per cent would cause only about 1 
per cent change in the total budget. 


War Record of Byllesby Utility Properties 


The third edition (Jan. 1, 1919) of the “National 
Service Record” of H. M. Byllesby & Company and affili- 
ated companies has been issued. It shows an increase 
of 256 men in the service since July 4, 1918, making 
a total of 951 so engaged, or 19.7 per cent of the 
organization’s male employees. Only twenty casualties 
are’recorded, nine deaths, ten wounded men and: one 
man missing in action. More than $2,500,000 was -sub- 
scribed -bysthe organization and its employees to. the 
four Liberty! loans; and they gave ‘more than $500,000 
to various charities. 
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PENNSYLVANIA WATER & POWER 
COMPANY SERVICE IN WAR 


Favorable Opportunity for Established Hydroelectric 
Developments in Present Cost Conditions— 
Useful Work in War Exigency 


Reporting on the operations of the Pennsylvania 
Water & Power Company for the fiscal year 1918, Presi- 
dent Charles E. F. Clarke illustrates the favorable posi- 
tion of established hydroelectric developments under 
present high-cost conditions. 

“Your company, in common with other businesses, 
has experienced the effect of high prices of material 
and labor,” he says; “however, with your company 
these have been of minor effect, since it is the fixed 
capital charges which play the predominant part of the 
running expenses of hydroelectric development, and the 
investment in this particular development was incurred 
during the pre-war period of low prices. The increase 
in the cost of labor, coal and generating equipment, 
which particularly affects production of energy by 
steam, can scarcely be expected to recede to previous 
lower levels, and there is thus apparent a favorable op- 
portunity to those hydraulic developments now estab- 
lished on a going basis for the negotiation of more fav- 
orable power contracts as the present contracts termi- 
nate. In this connection it should be understood that 
two of your companies’ contracts expire within the next 
three years. The greatest element of increase in the 
expense of conducting the company is, naturally, that 
of federal taxes, which now constitute a large factor 
in that expense.” 

Mr. Clarke said that the load requirements of the 
company’s customers, particularly that of the Consoli- 
dated Gas, Electric Light & Power Company of Bal- 


timore, have shown such a favorable increase that now 
less than 60 per cent of the total load requirements of 
the customers is being supplied from the hydroelectric 


development, the rest having to be generated by steam. 
The market for hydraulic power in the district covered 
by the transmission lines thus considerably exceeds 
the supply available. In speaking of the service of the 
company in war work Mr. Clarke said: 

“During the year the furnace plant of the Shawinigan 
Electro Products Company (owned by your company) 
contributed a considerable amount of ferrosilicon to the 
supply required by this country for war work. The un- 
usual quantities of steel being manufactured made this 
product especially in demand, and the furnace plant was 
taxed to produce its utmost output. Nevertheless, at 
one period the requirements for power in the district 
were so acute that the furnace plant was reduced in 
its allotment of electrical energy, in order to devote 
the energy so released to certain war industries. The 
furnace plant layout was such as to lend itself particu- 
larly well to rendering this assistance, indicating in a 
new direction the special utility of this addition to the 
equipment of your company. 

“The establishment near Baltimore in 1918 of a large 
government plant for handling of materials for gas 
warfare brought forth a demand for power—immediate 
and urgent. The situation was met by the Consolidated 
Gas, Electric Light & Power Company of Baltimore 
arranging to furnish this demand from its steam sta- 
tions and to transmit the same over the Baltimore trans- 
mission lines of your company, while for its part your 
company, as a patriotic duty, lent its services to con- 
struct without profit a high-tension transmission line 
tapping its main Baltimore circuits, so as to carry the 
energy to the government arsenal at Edgewood. Your 
company was glad to have this opportunity of proving 
its added usefulness in the war situation. The avail- 
ability of a large supply of hydraulic power from your 
development has in the situation proved of advantage 
to the nation and in a very direct manner of advantage 
to Baitimore.” 
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Census Bureau Report of Electric Light and Power Stations—1917 





— —North Carolina and South Carolina— ——— 























Maine ———. Georgia -—————-—~ 
Per Cent of Per Cent of Per Cent of 
Increase * Increase * Increase * 
1917 1912 1912to 1917 1917 1912 1912to 1917 1917 1912 1912to 1917 
Number of establishments. ...............- 93 79 nied 241 155 55.5 176 126 rire 
UN ee ae abe deiecaec 87 75 oa 120 85 ag 48 42 Bee 
NS ecel aS ans badge seo h'ea0%.0s 6 4 acd 121 70 athe 128 84 ae 
Income t Se emees MB  e 49.6 $9,911,925 1$5,958,586 66.3 9$3,447,235 $1,968,599 we} 
NIN ide oo vend: gancche 5 Wiis aisle oc $2,910,645 $1,815,086 60.4 $9,482,231 $5,670,150 67.2 $3,375,221 $1,881,985 79.3 
All other... Ae a Sa es $258,743 $303,422 —14.7 $429,694 $288,436 49.0 $72,014 $86,614 —16.9 
Total expenses, including salaries and wages. $2,404,786 $1,577,938 52.4 $7,626,168 $3,896,878 95.7 $2,698,730 $1,655,420 63.0 
Number of persons employed +o 772 629 22.7 1,640 1,136 44.4 915 697 31.3 
Salaries and wages..:.................. $619,739 $402,394 54.0 $1,165,775 $713,534 63.4 $583,891 $417,959 39.7 
pS ES Oe ee 98,248 89,683 9.5 495,023 283,479 74.6 125,674 87,951 42.9 
Steam engines: 
RN et? Wy ceed n'y hes od dere 'd:5\0 52 58 ears 191 157 21.7 174 156 11.5 
Horsepower. Pee Gh cece cs 22,478 19,610 14.6 95,274 54,438 75.0 50,055 35,274 41.9 
Internal-combustion engines: 
Ns 55s woken aes Be outers 7 3 isd 30 6 oe, 17 4 Sa 
NESE ae oa eh ck Aa eo tse 'blsrain's 180 135 33.3 993 535 85.6 518 720 —28.1 
Waterwheels: 

Ee agile pict wk F000 68 kine ores 192 175 9.7 165 140 17.9 58 45 a 

Horsepower. Dre oe Bia etter es 75,590 69,938 8.1 398,756 228,506 74.5 75,101 51,957 44.5 
Kilowatt capacity of dynamos............. 63,242 58,757 7.6 311,915 175,507 77.7 84,330 56,232 50.0 
Output of stations, kilowatt-hours......... 165,504,379 117,092,565 41.3 872,142,636 427,324,494 104.1 184,136,059 87,571,815 110.3 
Stationary motors served: 

Number... PGES ose ee tees eons 3,890 2,258 72.3 6,082 7,328 —17.0 4,238 1,964 115.8 
eS OEE OE FO 56,985 32,535 75.1 97,013 188,215 —48.5 81,517 50,633 61.0 
Number of street lamps: 
Are.... ee a Creer 322 1411 —77.2 2,893 4,083 —29.1 480 2,370 —79.7 
SONNE, GIB. 65 socks oo vc cccccans 17,918 9,839 82.1 21,441 8,407 155.0 14,590 7,283 100.3 
* A minus sign (—) denotes decrease; recentages omitted where base is less than 100. 7 
+ Exclusive of $1,068,302 in 1917 and $789,166 in 1912, reported by street and electric railway companies as income from sale of electric energy. 
Exclusive of $2,500,345 in 1917 and $1,206,248 in 1912, reported by street and electric railway companies as income from sale of electric energy. 
Exclusive of $4,880,551 in 1917 and $2,305,083 in 1912, reported by street and electric railway companies as income from sale of electric energy. 
————_——— Illinois - Se Washington ————_ lowa ————_ — 
Per Cent of Per Cent of Per Cent of 
Increase * Increase * Increase * 
1917 1912 1912to 1917 1917 1912¢ 1912to 1917 1917 1912 1912to 1917 
Number of establishments................ 303 269 12.6 88 70 ; 325 223 45.7 
I cg he Boe Dla nie ac uve #0: 182 170 7.0 74 60 Soe 181 159 13.8 
Municipal............. er a cece 121 99 23.2 14 10 ae 144 64 be 
I ie bie ns Una a tai %/aiS iiase ah $46,245,976 $30,045,297 53.9 $4,295,845 +$3,087,721 39.1 $10,240,235 $4,405,365 132.4 
Electric service itil dane C4 sues $45,402,293 $27,376,119 65.8 $4,201,216 $2,976,297 41.2 $9,785,509 $4,078,167 139.9 
BD a ela Te 8 Bo a ig ihe $843,683 $2,669,178 —68.4 $94,629 $111,424 —15.1 $454,726 $327,198 39.0 
fotal expenses, including salariesand wages $37,921,833 $23,557,887 61.0 $3,433,747 $2,270,132 54.3 $8,669,600 $3,328,740 160.4 
Number of persons employed........... 9,294 8,036 15.7 1,112 1,0 $3.2 2,0 i, 56.7 
Salaries and wages..................-+- $8,636,523 $6,223,882 38.8 $1,093,365 $880,309 24.2 $1,679,790 $921,096 82.4 
E55 as sk bia ep nscnn's cece 1,046,386 645,631 62.1 51,038 95,884 S75 263,804 77,131 242.0 
Steam engines: | 
RG iiti dad Ween cess sees cos 503 576 —12.7 46 55 ee, 265 308 —14.0 
A eee err a 982,740 605,227 62.4 36,270 18,128 100.1 90,675 67,444 34.4 
Internal-combustion engines: 
I iio 2ie wikikn dep eps sao wine 98> 119 35 HEINE 16 3 tear 158 52 = 
a ea 4,061 3,042 53.2 600 165 263.6 7,251 2,658 172.8 
Waterwheels: 

EE Tec taGeck da pine Sh hk cae ee 90 92 He 70 64 Rate 92 58 . 

SE Oe ree 58,985 37,362 57.9 114,168 77,591 47.1 165,878 7,029 2259.9 
Kilowatt capacity of dynamos............ 737,621 477,917 54.3 99,875 57,283 74.4 184,506 53,237 246.6 
Output of stations, kilowatt-hours......... 2,210,372,750 1, 150,900,306 92.1 242,370,956 71,414,473 239.4 614,808,584 67,166,647 815.3 
Stationary motors served: 

A ee own cc sate aie ate 20,559 46,278 —55.6 5,678 2,279 149.1 13,039 8,773 48.6 

ee OS a ee ere rer oe 1,079,652 315,659 242.0 64,694 28,148 129.8 89,902 43,820 105.2 
Number of street lamps: 

ONES PR eee ee ae oer pre 15,002 35,399 —57.6 1,047 2,661 —60.7 2,479 3,637 —31.8 

a ee re 132,380 41,065 222.4 26,594 20,223 st. 49,652 27,479 80.7 





* A minus sign (—) denotes decrease. Percentages are omitted where base is less than 100. 

+ Many of the companies operate both light and power stations and electric railways,and their systems of rr will not always permit the preparation ¢f 
separate reports. For this reason, a number of estab: ishments reported as in the light and power station industry in 1907 were treated as belonging to the electric 
railway industry in 1912; but some of these establishments were restored to the light and power industry for 1917. In every case the establishment was assign a to 
that industry to which the greater part of its operations pertained. 

t Exclusive of $5,556,757 in 1917 and $4,422,080 in 1512, reported by strect and electric railway companies as income from the sale of electric energy. 

¥ Exclusive of $2,487,981 in 1917 and $1,144,220in 1912, reported by street and electric railway companies as income from the sale of electric energy. 




















Montana Arkansas ———_Indiana 
Per Cent of Per Cent of Per Cent of 
Increase * Increase * Increase * 
1917 1912 1912 to 1917 1917 1912 1912to 1917 1917 1912 1912 to 1917 
Number of establishments......... .. 60 29 Cate %6 74 ee 237 201 17.9 
Commercial. . Piaveeewn teens 54 27 a 71 56 ae 147 130 13.1 
a. | sin eas bie bags ds wie > 6 2 25 18 eid 90 71 . 
PD Saas EAAiehas AN died o.b00s Ks 1$9,695,196  +$3,883,410 149.7 %$1,801,889 $1,053,763 71.0 §$12,976,059 §$7,711,223 68.3 
Rpeebrae Service®. ... 1... ces ccens $7,947,011 $3,292,385 141.4 $1,737,999 $1,016,664 71.0 $12,114,801 $7,417,484 63.3 
eres tices $1,748,185 $591,025 195.8 $63,890 $37,099 72.2 $861,258 $293,739 193.2 
Total expenses, including salaries and 
NE mri oe sans es a eter $5,474,003 $2,411,668 127.0 $1,450,358 $749,029 93.6 $11,009,764 $6,028,909 82.6 
Number of persons employed.......... 732 514 42.4 459 360 27.5 2,897 2,269 27.7 
Salaries and wages................. $969,498 $625,918 54.9 $338,417 $242,267 39.7 $2,371,606 $1,525,875 55.4 
Total horsepower ie Puta hukcea abies 345,004 115,710 198.2 36,599 25,860 41.5 301,150 185,503 62.3 
Steam engines: 
Neh n nats ccianaae.- 39 38 ie 130 115 13.0 351 352 —0.3 
Horsepower. Bae tkcataie Gna 8,684 12,750 —31.9 31,498 22,599 39.4 270,219 159,888 69.0 
Internal-combustion engines: 
| eS eer er 39 1 ee 44 5 ste 46 17 ata 
NE Ess ok ara siwik\e kha x eee oe 1,403 75 wee 2,561 221 1058.8 3,268 1,700 92.2 
Waterwheels: 4 
Ne Chine uss s Sau 6 82 64 ee 10 10 shia 90 90 
Horsepower phir oak Vibawies 334,917 102,885 225.5 2,540 3,040 —16.4 27,663 23,915 13. 
Kilowatt capacity of dynamos......... 182,079 74,398 144.7 24,913 16,335 32.9 227,825 135,801 67.8 
Output of stations, kilowatt-hours..... 965,453,777 379,212,617 154.6 38,644,801 17,786,660 117.3 441,063,385 236,944,000 86.1 
Stationary motors served:f: 
Me lack vad wis »-<maied's 86 7,374 1,962 275.8 1,112 994 11.9 14,268 14,005 1.9 
Rags cc ic uw a Osoa een ss.60 306,241 75,184 307.3 11,533 5,283 118.3 139,724 91,897 52.0 
Number of street lamps: 
ey rckwna bins 1,966 1,560 26.0 1,138 1,045 8.9 11,610 14,989 —22.5 
Incandescent, etc................. 10,664 2,791 282.1 9,302 4,731 96.6 46,109 19,873 132.0 





* A minus sign (—) denotes decrease. Per cent not given where base is less than 100. 

+ Exclusive of $319,671 in 1917 and $242,305 in 1912, reported by street and electric railway companies as income from sale of electric energy. 
The number of the motors for which the total horsepower is given was not fully reported. 
Exclusive of $653,592 in 1917 and $612,953 in 1912, re rted by street and electric railway companies as income from sale of electric energy. 

§ Exclusive of $2,453,624 in 1917, and $1,144,774 in 1912, reported by street and electric railway companies as income from sale of electric energy. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 







Conference Club of New York.—A 
meeting of the Conference Club of New 
York, which consists of the larger elec- 
trical contractors, will be held at White 
Sulphur Springs, Va., from May 1 to 
May 3. 


Jovian Electric League, Kansas City. 
—The Kansas City Light & Power Com- 
pany was the host to Jovians, city offi- 
cials and newspaper men at the Feb. 
21 meeting of the Jovian Electric 
League of Kansas City. F. S. Dewey, 
assistant general manager, explained 
slides showing the progress of construc- 
tion of the new plant. 


St. Louis Electrical Board of Trade.— 
On March 4 the St. Louis Electrical 
Board of Trade was addressed by W. A. 
Layman, president of the Wagner Elec- 
tric Manufacturing Company, on “Fu- 
ture Possibilities of the Electrical In- 
dustry,” particular attention being paid 
to the subject as it applied to St. Louis 
and surrounding territory. 


N. E. L. A., Philadelphia Electric 
Company Section.—This section of the 
National Electric Light Association an- 
nounces the following activities: B. 
Frank Day spoke before the Meter 
Branch Section March 11 on “The Pay- 
master’s Office’; F. H. Brick was the 
speaker at the Engineering Section 
March 18, his subject being “The Con- 
troller’s Department.” C. J. Russell 
will address the Commercial Branch 
Section March 25 on the progress made 
by the Philadelphia Electric Company 
during 1918. 


Association of Iron and Steel Electri- 
cal Engineers.—Electric brass furnaces 
have replaced fuel-fired crucibles for 
melting brass in a number of mills be- 
cause of the great reduction in spelter 
loss from brass melted in the electric 
furnace. Metallurgical efficiency is of 
prime importance in an electric brass 
furnace, and some have failed because. 
in their design, electrical and thermal 
characteristics were considered to the 
exclusion of the practical problems of 
the brass melter. These points were 
brought out by W. H. Clark, works 
manager of the Bridgeport (Conn.) 
Brass Company, when he told of his suc- 
cessful experience with induction-type 
brass furnaces in an illustrated paper 
entitled “Applications of Electricity to 
the Brass Industry,” presented at the 
March 15 meeting of the association at 
Pittsburgh, Pa. M. H. Bennett, Louis 
Sadler, E. Friedlander, Sol. Levine 
and W. E. Moore contributed to the dis- 
cussion, which centered around the use 
of electric furnaces in the brass in- 
dustry. 
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Synchrcnous Club, Les Angeles.—The 
subject of oxy-acetylene welding was 
taken up by Le Roy Andrews at a meet- 
ing the Synchronous Club of Los 
Angeles held on March 11. 


N. E. L. A., Portland Section.—Dr. 
W. C. Morgan, head of the department 
of chemistry, Reed College, Portland, 
Ore., spoke on “Chemistry of the War” 
before a recent joint meeting of the 
Portland Sections of the National Elec- 
tric Light Association and the Ameri- 
can Institute of Electrical Engineers. 


Boston “Get-Together” Luncheons 
Are Resumed.—On Feb. 28 New Eng- 
land electrical men began again their 
“oet-together” luncheons in Boston. 
Dr. R. L. Jones, transmission engineer 
of the Western Electric Company, 
gave a talk on “Voices from the Sky, 
or the Inside History of the Develop- 
ment of Wireless Telephony for Air- 
planes During the War.” Four lunch- 
eons are planned for the spring months 
under the general auspices of the New 
England Section, National Electric 
Light Association. 


American Association of Engineers.— 
The New York Chapter of the Ameri- 
can Association of Engineers will hold 
a meeting on the evening of March 28 
at the Hotel McAlpin, New York City. 
C. E. Drayer, national secretary of the 
association, will speak on the “Aims 
and Accomplishments of the American 
Association of Engineers.” On March 
13 John Ericson, city engineer of Chi- 
cago, addressed the engineers in Madi- 
son, Wis., on “The Engineer in Public 
Service.” These officers have been 
elected by the Philadelphia Chapter: 
President, F. P. Roth, Belmont Iron 
Works of Philadelphia; recording sec- 
retary, M. F. Frick, Emergency Fleet 
Corporation; corresponding secretary, 
H. F. Kuzel, David Lupton Sons Com- 
pany. 





American Institute of Electrical 
Engineers 


Fort Wayne Section—An address 
by E. A. Barnes on “The Industrial 
Derelict” was given on Feb. 20. 


Denver Section—W. H. Bullock of 
the Westinghouse Electric & Manufac- 
turing Company had for his subject 
“Building Lighting” at the meeting 
held on March 15. 


San Francisco Section—“The Unifi- 
cation of Manual and Automatic Tele- 
phone Systems at Los Angeles” was 
the subject of B. C. Wiseman’s talk 
before the Feb. 7 meeting. 


Detroit-Ann Arbor Section.—‘‘Mod- 
ern Applications of the Electron 
Theory” was the title of an address 
given by Dr. Saul Dushman, research 
laboratory, General Electric Company, 
at the March 21 meeting. 


Fort Wayne Section.—‘An Engineer- 
ing Discussion of Fractional-Horse- 
power Motors” will be the subject for 
the April 17 meeting. It will be dis- 
cussed by engineers of the Fort Wayne 
Works, General Electric Company. 
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Pittsfield Section——“A Trip to Cali- 
fornia” was the title of a lecture, illus- 
trated by many lantern slides and feet 
of moving pictures, given before this 
section on Feb. 27 by John P. Clum, 
Bureau of Service, United States Rail- 
road Administration. 


Spekane Section.—Dr. C. E. Magnus- 
son, professor of electrical engineering, 
University of Washington, had for his 
subject “A Plan for the Development 
of Our National Electric Power Re- 
sources” at a joint meeting of the 
Spokane Engineering and Technical As- 
sociation and the Spokane Sections of 
the American Society of Civil Engi- 
neers, the American Institute of Mining 
Engineers and the A. 1. E. E, 


Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 





Contract Rates.—In a recent decision 
approving -an increase in rates by the 
Lincoln Water Company the Maine Pub- 
lic Utilities Commission presents an un- 
usually exhaustive discussion of the 
regulatory powers of the state over pub- 
lic utility contract rates. Extracts from 
the decision follow: “It may be sug- 
gested that the company ought to be 
held to its bargain whatever the hard- 
ship. This is neither expedient nor al- 
together just. The company cannot 
continue indefinitely to render service 
at a loss. It cannot discontinue the ser- 
vice at its pleasure, nor is it desirable 
that it should. The town has been 
placed at no disadvantage by reason of 
the contract. The only loss suffered is 
that suffered by the company. The town 
has gone to no expense by reason of it. 
The only thing it has parted with is the 
franchise, and this is a liability under 
the present rates, not an asset. . .. 
The most that can be said in behalf of 
remonstrants’ contention in respect to 
the attempted regulation of the domes- 
tic rates is that the state had not then 
entered that field; that the municipality, 
with the consent of the company, as- 
sumed jurisdiction, and that its right to 
do so had not been questioned until the 
present time. That certainly is not a 
delegation by the state of its police 
power in the manner required to make 
it irrevocable. It amounts at most only 
to a sort of tacit recognition by the 
state of the city’s right to contract for 
rates, subject, however, to the para- 
mount authority of the state whenever 
it chooses to exercise its sovereign 
power of rate regulation. . Un- 
questionably, we think, the domestic 
rates are not affected by any lawful con- 
tract, and are subject to the jurisdic- 
tion of this commission just as though 
they had not been mentioned in the 
agreement invoked in this case.” 
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Current News 
and Notes 


Timely items on electrical happen- 


ings throughout the world, to- 
gether with brief notes of general 
interest. 


United States Department of 
Public Works.—The Association of 
Engineers, acting through the com- 
mittee on engineering codperation, 
of which F. H. Newell of Urbana, IIL, 
is chairman, is endeavoring to promote 
sentiment in favor of a United States 
Department of Public Works. In the 
interest of its work the committee has 
written a letter on the subject to all en- 
gineering societies in the United States. 


Public Utility Digest of Indiana.— 
The “Public Utility Digest,” published 
by the Publication Service Company, 
Indianapolis, is being issued to review 
and digest temporary surcharge and 
rate rulings and all other matters of 
interest which come before the Public 
Service Commission of Indiana, federal 
bodies and various courts. It gives a 
summary of all Indiana public utility 
cases. Will B. Smith is president and 
A. S. Blakeley vice-president of the 
company. Alex. R. Holliday is treas- 
urer and head of an advisory committee, 
composed of representatives of the 
various state utility associations. 


Ice Business of Commonwealth 
Edison Company.—During the year 
1918 the Commonwealth Edison 
Company took on _ seven new ice 
plants, making a total of thirty-two 
plants which are now operating over 
the company’s lines. In these plants 
during 1918 there were produced 643,- 
000 tons of ice and 1,543,000 gal. of ice 
cream. The ice and refrigeration plants 
connected to the company’s lines used 
33,000,000 kw.-hr. of electricity. Sixty- 
five per cent of all the artificial ice 
manufactured in the city is made by 
central-station electric service, and 28.5 
per cent of all the ice used, including 
both natural and manufactured ice, is 
manufactured by central-station service. 


Methods of Classifying Army Person- 
nel.—Employers and others interested 
in personnel work will have an oppor- 
tunity to examine the methods de- 
veloped by the committee on classifica- 
tion of personnel in the army at an ex- 
hibit to be shown on the third floor of 
the Engineering Societies Building, New 
York City, April 1 to 12, 1919. This 
exhibit consists of a collection of wall 
charts, forms, photographs and models 
showing how the army finds out what 
men can do best and how it uses that in- 
formation, how soldiers are trade-tested, 
and how officers are rated and fitted into 
place; how the work is checked and su- 
pervised, and its results in the war. The 
collection is being shown under the 
auspices of the National Association of 
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Corporation Schools and the United En- 
gineering Society, representing the 
American Society of Civil Engineers, 
the American Institute of Mining 
and Metallurgical Engineers, the 
American Society of Mechanical En- 
gineers and the American Institute 
of Electrical Engineers. It was on ex- 
hibition for several weeks at Washing- 
ton, where it excited so much interest 
that in response to many requests the 
Adjutant General consented to its dis- 
play in other cities. Two commissioned 
officers accompany the exhibit to ex- 
plain its various features. 


Rates for Keokuk Energy.—The Mis- 
souri Senate committee on private cor- 
porations has reported favorably a bill 
intended to settle a question as to the 
power of the Missouri Public Service 
Commission over the rates charged the 
United Railways Company of St. Louis 
and the Union Electric Light & Power 
Company, St. Louis, for electrical 
energy generated at Keokuk. While 
members of the commission believe that 
it now has that power, there has been 
some uncertainty because the energy 
ecmes from another state. Senator 
Gardner has said that he is confident 
that if the bill should become a law the 
commission could set aside any unjust 
or unfair contracts which St. Louis pub- 
lic utilities might have made for Keo- 
kuk electricity. 


“Public Service Rates Based on Cost.” 
—Charles H. B. Chapin, secretary Em- 
pire State Gas & Electric Association, 
discusses this new plan for determining 
fair rates in a recent issue of State 
Service. He says that the method of pro- 
cedure which apparently meets with the 
greatest favor consists of the company 
and the municipality or municipalities 
served entering into a contract, the en- 
forcement of which is left largely in 
the hands of the state commission. 
Among the specific provisions which 
Mr. Chapin says such a contract should 
include are these: “A bonus to be 
payable to the company in considera- 
tion of increased efficiency in opera- 
tion. The public would agree 
to assume responsibility for the entire 
cost of the service, including cost of 
capital as well as cost of labor and of 
materials. Provision would be made for 
a conference early in each year be- 
tween the representatives of the munic- 
ipalities, the commission and the com- 
pany, at which the financial situation 
would be gone over and the budget of 
cost of service for the ensuing year de- 
cided upon. The company itself should 
be given considerable latitude in ar- 
ranging its rate schedule, as this in- 
volves both technical skill and experi- 
ence, in order that the efficiency of 
operation be not impaired with conse- 
quent increase in cost. The contract 
should contain some provision under 
which other conferences could be called 
as conditions might make them neces- 
sary. For example, the public as a 
»~artner is interested in the question of 
wages, or an expensive ex- 
tension might be desired which would 
not be immediately self-supporting.” 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 
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Municipal Regulation cf Rates Pro- 
vided by Contract.—Where an ordinance 
is passed by a municipal corporation 
granting to a gas company the right 
for the term of twenty-five years to 
furnish natural gas for heating, light- 
ing and power purposes, through its 
mains and appliances in the streets and 
public places, on terms and conditions 
contained in the ordinance, which in- 
clude a provision that the grant is sub- 
ject to the right of the city to regulate 
the price of natural gas from time to 
time as provided by law, the acceptance 
of the ordinance by the company con- 
stitutes a valid contract, and the rights 
of the parties are to be determined by 
the contract itself, according to the Su- 
preme Court of Ohio (121 N.E. 688). 
In such case the grant to the company 
is subject to and dependent on the right 
reserved to the city to fix the price of 
gas from time to time as provided by 
law. Statutes in force at the time a 
contract is made by a municipality 
enter into and become part of the con- 
tract. Its obligation is to be measured 
and performance is to be regulated by 
the rules which they prescribe. 


Rights of City Over Poles and Wires 
in Streets—An ordinance prohibiting 
erection or repair of poles and wires in 
streets and alleys is prima facie within 
the city’s power, according to the Su- 
preme Court of Illinois (121 N.E. 565). 
Where a city enacts an ordinance licens- 
ing a public service company to main- 
tain poles and wires in its streets for 
the necessary and reasonable conduct 
of its business, the ordinance, when ac- 
cepted and acted upon, becomes a con- 
tract which the city cannot arbitrarily 
abrogate. The mere fact that ordinance 
prohibiting erection and repair of wires 
and poles in streets and alleys could 
not be enforced against company hold- 
ing franchise so to use the streets and 
alleys would not invalidate ordinance 
as to others. Where ordinance prohib- 
ited erection and repair of wires and 
poles in streets and alleys court could 
not presume, from the fact that a com- 
pany had wires and poles in streets, 
that it had a franchise to keep them 
there, however unusual such use with- 
out a franchise. In_ prosecution for 
violating ordinance prohibiting wires 
and poles in streets and alleys, defend- 
ant had burden of showing that his 
employer had a franchise so to use the 
streets, if that were the fact. In prose- 
cution for violating ordinance prohibit- 
ing wires and poles in streets and al- 
leys, defendant could not make the 
point that no employees of any other 
telephone company had been arrested. 
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F. A. Noyes is now acting as super- 
intendent of the southern as well as the 
eastern district of the Consumers’ 
Power Company, Jackson, Mich. 


Harry Hart, for the past twenty years 
with the Commonwealth Edison Com- 
pany, has joined the electrical staff of 
the Coyne Trade and Engineering 
Schools, Chicago. 


Col. H. M. Byllesby, president of H. 
M. Byllesby & Company, has _ been 
elected president of the Chicago branch 


of the National Security League, suc- - 


ceeding H. H. Merrick. 


Lorne C. Webster has been elected 
president of the Quebec Railway, Litht, 
Heat & Power Company to succeed Sir 
Randolphe Forget, deceased. Mr. Web- 
ster was vice-president of the company. 


E. A. Luney has been appointed di- 
visional assistant superintendent of the 
Public Service Company at Morris, IIl., 
to succeed H. H. McCullom, resigned. 
Mr. Luney recently returned to the em- 
ploy of the Public Service Company 
from the army, where he obtained the 
rank of captain. 


E. W. Doty, who was formerly a mem- 
ber of the Public Utilities Commission 
of Ohio, has opened an office as public 
utility consultant, to undertake work 
involving service-at-cost franchises, 
rate investigations, appraisals and land 
valuations, at 16 South Third Street, 
Columbus, Ohio. 


F. K. Woodring has been elected a 
director of the Northwestern Ohio Rail- 
way & Power Company, Toledo, Ohio, 
to succeed George H. Tuttle; vice-presi- 
dent of the company, to succeed J. B. 
Taylor, resigned, and general manager 
of the company, to succeed E. A. Bur- 
rill, resigned. 


B. C. Edgar has succeeded F. W. 
Hoover, vice-president, in active charge 
of the affairs of the Tennessee Power 
Company and the Chattanooga Railway 
& Light Company. Mr. Hoover retains 
his position as vice-president and re- 
mains as a member of the board of 
directors. Mr. Edgar will retain the 
position which he has held previously 
as general superintendent of the Nash- 
ville Railway & Light Company. Prior 
to going to Nashville he was assistant 
general superintendent of the Columbus 
(Ohio) Railway, Power & Light Com- 
pany. 


Fred V. Underwood has reéntered the 
service of the Birmingham (Ala.) Rail- 
way, Light & Power Company as as- 
sistant general manager. Mr. Under- 
wood was with the company in various 
positions for many years. He was 
troubleman, installation man, meter 
reader, meter tester and inspector in 
charge of the meter and arc-lamp de- 
partment. He was promoted to the posi- 
tion of chief engineer at the power 
house and later became assistant su- 
perintendent of the electric department 
and finally superintendent of the elec- 
tric department and electrical engineer 
for the company. Last October Mr. 
Underwood resigned to become super- 


ELECTRICAL WORLD 


Men 
of the Industry 


Changes in Personnel 
and Position— 
Biographical Notes 





intendent of production for the Alabama 
Power Company. 

Herman Russell, assistant manager 
of the Rochester (N. Y.) Railway & 
Light Company, has been appointed 
general manager to succeed James T. 
Hutchings, recently elected president of 
the company. 


Frank Glosser has resigned as mana- 
cer of the lighting department of the 
Columbus, Delaware & Marion (Ohio) 
Railway Company to become general 
manager of the Commercial Steel Cast- 
ings Company, Marion. 


S. A. Redding has resigned his posi- 
tion as general superintendent of the 
electrical department of the Georgia 
Railway & Power Company, Atlanta, to 
return to the Republic of Brazil, where 
he previously resided from 1897 to 1903. 


Calvert Townley, assistant to the 
president of the Westinghouse Electric 
& Manufacturing Company, has been 
reappointed by the Engineering Coun- 
cil chairman of the water conservation 
committee. He was also reappointed a 
member of the reconstruction com- 
mittee. 


L. C. Stacy has succeeded Frank 
Glosser as manager of the lighting de- 
partment of the Columbus, Delaware & 
Marion (Ohio) Railway Company. Mr. 
Stacy has been an electrical engineer 
in the chemical warfare division of the 
army. Prior to going into the service 
he was an electrical engineer with Sar- 
gent & Lund, consulting engineers, 
Chicago. 


Thomas F. Johnson, who has been as- 
sistant superintendent of the electrical 
department of the Georgia Railway & 
Power Company, Atlanta, Ga., has been 
appointed to succeed S. A. Redding, re- 
signed, as general electrical superin- 
tendent of the company. Mr. Johnson 
before becoming assistant superintend- 
ent of the electrical department last 
summer was superintendent of trans- 
mission and distribution. He is particu- 
larly well known in the field for his 
work on live lines. 


W. H. Sawyer, vice-president of the 
E. W. Clark & Company Management 
Corporation, has been elected president 
of the East St. Louis Suburban Rail- 
way Company, East St. Louis Railway 
and Alton, Granite & St. Louis Trac- 
tion Company and vice-president of the 
St. Louis & Belleville Electric Railway, 
Alton Gas & Electric Company and St. 
Louis & East St. Louis Electric Rail- 
way. Mr. Sawyer has been associated 
with the E. W. Clark Company and in- 
terests since the summer of 1914. Prior 
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to that he was engineer in charge of 
the New York office of Ford, Bacon & 
Davis, consulting engineers, New York 
City. Mr. Sawyer was born forty-five 
years ago at Schoolcraft, Mich. In 1894 
he was graduated from the University 
of Nebraska and for two years was with 
several street railway companies. He 
then entered the employ of the General 
Electric Company in the railway and 
engineering departments, where he con- 
tinued for nine years. The next nine 
years he spent with Ford, Bacon & 
Davis. 





Obituary 


Charles Hall, manager of the Wil- 
liam Hall Electric Company, electric 
supply jobbing, Dayton, Ohio, died on 
Feb. 22, following an operation. 


Edward Soukup, commercial engineer 
for the Iowa Railway & Light Com- 
pany, Cedar Rapids, Iowa, died on Feb. 
23 at the age of thirty-two years. Mr. 
Soukup upon graduation from the Iowa 
State College in 1907 entered the em- 
ploy of the General Electric Company. 
Two years later he joined the commer- 
cial department of the Iowa Railway & 
Light Company, where he remained un- 
til his death. 


J. O. Hardin, electrical engineer in 
the Southeast for Lockwood, Greene & 
Company of Boston, died in Atlanta, 
Ga., on Feb. 28, of peritonitis, follow- 
ing a sudden attack of appendicitis. Mr. 
Hardin before being associated with the 
Boston firm was engineer of the electri- 
cal department of the Georgia Railway 
& Power Company, Atlanta, with which 
company he had been associated since 
1912. Prior to that he had been em- 
ployed by the General Electric Com- 
pany. 


Philip S. Dyer, who was an associate 
of Thomas A. Edison for thirteen years, 
died March 10 at his home in New York 
City in his sixty-third year. Mr. Dyer 
left the lumber business in 1879 to work 
in the Edison laboratories. For ten 
years he was European representative 
of the Edison Electric Company. In 
1892 he returned to the United States 
to enter business for himself. At the 
time of his death he was a director of 
the Chamber of Commerce of the 
United States and a member of the En- 
gineers’ Club, besides having a number 
of other affiliations of a similar nature 
to these. 


James M. Poyner, a well-known elec- 
trical engineer, for ten years connected 
with the Baltimore office of the General 
Electric Company, died at Charleston, 
W. Va., on March 3 at the age of thirty- 
seven from influenza. Mr. Poyner was 
born in Alabama and was a graduate of 
Auburn College of Alabama and a mem- 
ber of the Engineering Club of Balti- 
more and the American Institute of 
Electrical Engineers. He went to Balti- 


more from the Lynn Works of the Gen- 
eral Electric Company and remained 
there until Jan. 15 last, when he re- 
signed to take up new work in Charles- 
ton, W. Va. 














TRADE & MARKET CONDITIONS 





News of the Trade for the Manufacturer, Wholesaler and Jobber 
of Electrical Equipment and Supplies— 
Notes on Industrial Activities and Business Methods 





CO-OPERATIVE STOCK 
LIQUIDATION BY JOBBERS 


Local Market Made More Stable and Profitable by 
Preventing Price Cutting to Move 
Overstock 


The practice being followed in a few places in the country 
by electric supply jobbers with long stocks, of disposing of 
their surplus to competitors, is meeting with favor. There 
is hardly a sizable jobbing locality where some jobber is 
not long on one or more items. To liquidate this stock 
by quoting a price low enough makes the local market ex- 
tremely unstable besides engendering bad feeling in the 
trade. 

The plan followed in some places is for the other jobbers 
to take the overstock at current prices. This places the 
entire trade on a common basis and makes it possible to 
do more business at a profit. 

As a further means of liquidating local stocks many 
jobbers are placing small orders with competitors rather 
than with the manufacturer. The manufacturers, how- 
ever, are not all unfavorable to this scheme. By keeping 
the market stable the manufacturers reap certain benefits. 
Nor is the least benefit that of keeping their distributers 
in a strong credit position. 





CURRENT VOLUME OF 
BUSINESS SATISFACTORY 


Manufacturing Output Exceeds That Prior to War, 
Jobbing Sales Are Ahead of Last Year and 
Retail Sales “Best Ever” 


Four months ago every one viewed the general business 
situation with alarm. Buying was expected to fall flat 
and prices to drop to low levels. Now it is gradually dawn- 
ing upon people that this situation was merely a state of 
mind. To be sure, there is not the volume of purchasing 
going on that prevailed during the last year of the war. 
Moreover, some prices have dropped, principally of raw 
materials. 

Considering the electrical trade as a whole, however, con- 
ditions are good. The output of electrical manufacturers is 
running on the whole probably not more than 25 per cent be- 
hind the maximum rate during 1918. While the manu- 
facturers are not running to capacity, it is probably true 
that on the whole they are turning out to-day a volume of 
goods fully as great as they were turning out in March, 
1916, and greater than at any time prior to the war. 

Electrical jobbers did on the whole a business from 8 to 
10 per cent larger in January and February of this year 
than during the first two months of 1918. Typical of this 
condition is a statement by a prominent Minnesota electrical 
jobbing house: 

“Our business during January was larger than for any 
previous January in the history of our company, and it 
looks very much as if we should be able to say the same 
thing about February too. 

“Our telephone customers are already beginning to carry 
out their plans for extensions that the war held up for so 
long. January is usually not a good pole-setting month, on 
account of inclement weather: still, our telephone friends 
placed more carload orders for poles during January than 
they did during any month last year, and with the poles 
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went the usual supply of pole-line hardware, wire and 
telephone equipment. 

“Our central-station customers are also figuring on ex- 
tensions to their lines and plants. Inquiries and orders 
for line material, wire and wiring devices, generating equip- 
ment, transformers, meters and so forth are coming in in 
great shape. Evidently the central stations are fully de- 
termined to make up for lost time. 

“An analysis of our dealer-contractor business also 
brought out similar facts. The demand for electrical home 
labor-saving devices is increasing right along. Washing 
and ironing machines, vacuum cleaners, portable sewing 
machines, heating devices, to mention only a few of the 
many electrical appliances, are being sold by our dealer- 
contractor customers in a way that makes us feel highly 
optimistic.” 

Retail sales are probably larger than they ever were. 
People have money and are spending it. High-priced elec- 
trical appliances are moving fast. 

It is true that sales are not being made in the large 
quantities to-day that they were last year, but that is 
natural. In the first place, it is not logical to suppose that 
distributers and retailers are going to lay in large stocks the 
price of which may fall. They prefer to place smaller and 
more frequent orders. And from the wholesaler’s stand- 
point that is good business because it minimizes the out- 
standing credit risk at a time when it is really essential to 
have outstanding credit in the position where it is most 
easily collected. In the second place, it is no longer neces- 
sary to order in such quantities as were placed last year be- 
cause deliveries are better and goods may be had to-day 
very quickly. 

With the spring just coming and all of the construction 
that goes with it, the outlook for the electrical trade is far 
from being dark. 


ELECTRICAL MATERIAL IS 
COMING BACK ON MARKET 


Reports Indicate Numerous Instances Where Supplies 
Have Been Sold at Prices Considerably Under 
the Current Market Price 


Reports come in from scattered sources that electrical 
materials are coming back on the market from the govern- 
ment and from industrials no longer engaged in war work 
at prices ridiculously low. 

For instance, at Camp Dodge it is reported that approxi- 
mately a quarter of a million feet of No. 14 rubber-covered 
wire was sold at $5.50 per 1000 ft. when the jobbers’ cost 
was around $10.50. The wire was purchased in partial lots 
by local contractors, and the first intimation which local 
jobbers had of the situation was when a contractor with 
whom they were doing business found that a competitor 
had underbid him to the extent of about $1,000. It then 
developed that the low bidder was using government wire. 

As another instance the sale which has been made by 
the government aviation school at St. Paul, Minn., to the 
Chicago House Wrecking Company has been cited. This 
material has been listed by the Chicago House Wrecking 
Company in a mail-order catalog which is distributed among 
electrical dealers. Another instance is cited by a jobber 
from the South, who states that he had seen bills of sale for 
conduit in which 4-in. conduit changed hands at $3.10 per 
100 ft. and in which the larger sizes sold at even cheaper 
prices. lt is also stated that a line erected to serve Camp 





MARCH 22, 1919 


Beauregard at a cost around $68,000 was offered for sale for 
around $3,000. 

A representative of one of the larger electrical manufac- 
turing concerns points out that a large amount of used 
material, particularly motors, is finding its way back on 
the market at low prices. The intention of the government, 
of course, so far as government material is concerned, is to 
prevent the material from coming on the market through 
junk channels at prices that would tend to demoralize the 
market. Only a couple of weeks ago the spruce division re- 
fused bids on material, among which were a number of 
motors, because the bids were too low. 

It has been announced that the manufacturers would 
have an opportunity to bid on their own material in order 
to prevent it coming on the market at demoralizing prices. 
The electrical jobbers are putting into motion a plan for 
absorbing small electrical material as it is released by the 
government. The jobbers feel that otherwise it would be 
easy for a junk dealer to bid in a supply of conduit and later 
maybe some wire and to this add other electrical supplies, 
all at very low prices. This dealer could quickly become a 
jobber and by quoting low enough prices, while still making 
a handsome profit, would underbid all dependable electrical 
supply jobbers on current business. 


METAL MARKET SITUATION 


Meeting of Steel Leaders Expected to Help Market— 
Copper and Brass Products Lower 


A very quiet market characterized the past week. Much 
interest is centered in the meetings of the leaders of the 
steel trade and government officers. The schedule of re- 
duced prices, on which an agreement is expected so as to 
stabilize industry, was discussed by the steel trade leaders 
at their meeting, and it is expected that the government 
will follow the decision with an order for 1,600,000 tons of 
rails. This cut in steel is expected to be followed by 
similar action in other industries. 

A more confident and stronger undertone was evident in 
the copper trade last week. Sales were about 12,000,000 Ib., 
the most of it at from 14% cents to 15 cents a pound; some 
went at 144 cents, and one lot for export is reported at 148 
cents. The larger interests still hold more firmly at 
15 cents. 

One favorable development is the reduction in price of 
finished brass and copper products, the base price of copper 
wire being down about 13 cents, the base price of copper 
sheets 2 cents, and the average reduction in the price of 
other copper-rolled products and of brass being 24 cents 
a pound. 

In the old-metal market the only activity appears to be 
for lead and type scraps and aluminum scraps. 


NEW YORK METAL MARKET PRICES 


—— March 11 ——~ — March 18 — 

Copper: £ s d £ 8 d 

London, standard spot............. a -@ a 0 

Cents per Pound Cents pr Pound 

SE IN 0 6 cs 20 2 deadennexaniee 15.50 15.25 to 15.50 

IIAIIOIE, 5s eic ba creat dpesesx 14.87} 14. 874 

RS cs ob vo CARD OSU ee OO 14.75 14.75 

emma eee. oo fo akg ones awe ens 18.75 to 19.00 17.25 to 18.00 
Tce, Cee WONG: 6 iiss cdc heee ts 5.25 5.25 
WE ois aon os bcd eek nes 7.00 to 7.123 6.90 
Dee, Ta ion 56S oo ice SES SS Es 40.00 40.00 
Sheet zinc, f. o. b. smelter............ 11.00 11.00 
Spelter, spot pea deans Re Ls 6.50 6.50 
Tin oa ene the Perici ee Govt. price 72.50 Govt. price 72.50 
Aluminum, 98 to 99 per cent.......... 30.00 30.00 





OLD METALS 


Cents per Pound Cents per Pound 


Heavy copper and wire........ : . 12.75 to 13.75 12.75 to 13.25 
IS 8s 5 i cawece Jnse5c8 oes 7.Gto 7.358 7.25to 7.50 
DN a esrd. en Caren sat 6.00to 6.25 6.00to 6.25 
RAINS... shy. 2a ksh as pac aare ns 4.75to 4.87} 4.75to 4.87} 
Zinc, old scrap 4.50to 4.75 4.50to 4.75 
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CONSIDERABLE volume of business is heing done in 
A eva lines. Orders generally are smaller, indi- 

cating caution on the part of the buyer. For January 
and February retail and jobbing sales on the whole exceed 
those of the first two months of 1918. In fact, the retail 
trade is probably better to-day than it ever was. As retail 
stocks become depleted a much better trade can be ex- 
pected by the manufacturers. 

Some building projects are coming to light, and more are 
expected during the next few weeks. As soon as the new 
iron and steel prices are announced a large amount of 
building contracts should be released. 

Prices are being shaded a bit here and there, but the 
producers generally feel disinclined to reduce their prices 
just yet. 

Labor shows fewer disturbing conditions this week than 
last. While non-employment is probably increasing, it 
seems probable that there is no more non-employment to- 
day than there is normally during the winter months. 


NEW YORK 


Market conditions have changed very little. Prices on 
many articles are shading off, but the drops are very small 
and there is little indication that appreciable reductions will 
be put in force for some time to come. Labor is still very 
unsettled and shows little inclination to become stabilized, 
and wages are showing an upward rather than a downward 
tendency. 

By liquidating overstocks through competitors local job- 
bers have been able to reduce stocks on hand in a very 
satisfactory way. There does not seem to be such a tend- 
ency toward price cutting locally as there was prior to the 
war. Dry goods stores have been having sales in which 
the prices of electric lamps and heating devices have been 
badly slashed. 

Regardless of the cost of building materials, many build- 
ings would to-day be under way were it not for the hold that 
labor has on the building market. Contractors and real 
estate operators are holding off until such time as labor can 
be depended upon. The risk is too great for contractors to 
tie up their money in materials for a partly constructed 
building only to find a strike on their hands at a crucial 
point in the operation. 


OUTLET BOXES.—A decrease of approximately 20 per 
cent is noted in outlet boxes, bushings and nuts. 

RIGID CONDUIT.—Sales are greater, and the unfinished 
orders from one factory have been reported as increasing. 


CROSS-ARMS.—Some sizes have decreased 5 to 74 per 
cent on all quantities from stock. 


METALLIC FLEXIBLE CONDUCTOR.—Two manufac- 
turers have increased their discount from 33 per cent to 35 
per cent. 

ELECTRIC SIGNS.—The market is well under way and 
some very large units are coming through. Flashers are 
being used to a greater extent than formerly. Deliveries 
are about four weeks. 

FANS.—Although prices, including the tax, average about 
20 per cent higher, more business is expected than last 
year. Very vigorous campaigns are being mapped out to 
carry this through. 

ELECTRIC TOOLS.—Considerable activity has been 
found in this market. 


WIRE.—Rubber-covered is slightly lower this week. Of 
twelve manufacturers two are quoting on a 23-cent base 
one on 22 cents, seven on 20 cents, one on 19 cents and on 
on cost. 
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CHICAGO 


The commercial electrical field in the Middle West ap- 
pears generally to have borne up very well under the con- 
ditions imposed since the first of the year. Sales have 
totaled more than most of the jobbers expected them to 
do. In fact, twenty-six jobbers in Ohio report that their 
total sales for the first two months of 1919 were ahead 
of the first two months for 1918. A similar situation is 
said to prevail among the important jobbers in the Chicago 
district. This statement, however, should not be viewed 
too optimistically in view of the fact that January and 
February of 1918 were probably the worst months of that 
year. 

There is considerable optimism as to the prospects for 
central-station business. Conditions indicate that this busi- 
ness will not be in the nature of a few large jobs but will 
consist of a multitude of small extensions, additions and 
betterments. This makes an ideal kind of a market for 
the jobber. That there will, however, be some large con- 
struction work undertaken is apparent from the fact that 
the best estimates show about 1500 small elevators and 75 
large grain elevators now projected or under way. The 
small elevators may take from 25 hp. to 100 hp. apiece, 
while each of the large elevators will take several thousand 
horsepower each. 

Nearly all electric supply jobbers are beginning to ap- 
preciate the immense volume of business in heating appli- 
ances and small motor-driven devices which may be secured 
by soliciting the accounts of farm-lighting plant agents. 

No sales of electrical goods by the government to con- 
sumers have been noted in the immediate district around 
Chicago, according to jobbers who have been endeavoring 
to watch the situation. 

POLE-LINE HARDWARE.—Steel pins, brackets, braces 
and all other items of hardware included in this group have 
been reduced 10 per cent in price. 

STEEL OUTLET BOXES.—These have been reduced in 
price slightly. 

CROSS-ARMS.—The price of cross-arms has been re- 
duced about 5 per cent, largely on account of changes in 
freight conditions. Some of the change is also attributed 
to the fact that the demand for airplane spruce has fallen off. 


COPPER WIRE.—Both rubber-covered and weatherproof 
copper wire is selling at 20 cents. There are apparently 
plenty of inquiries, but most of these seem to be merely 
feelers. All of the prospective customers appear to be 
holding off in spite of the fact that they know they must 
purchase wire in order to fill the requirements of the many 
small jobs which central stations will have to do to meet the 
demands of customers that have been held off by commission 
rulings, etc., during the war period. 

MOTORS.—The Emerson motor price book No. 46, issued 
on Feb. 5, 1919, shows prices approximately 10 per cent 
lower than those in effect from Oct. 5, 1918, to Feb. 4, 
1919. The Emerson company states that the new prices 
have been based on manufacturing economies and efficiency. 

SMALL MOTORS.—The small-motor delivery situation 
in some factories is still far from perfect. Manufacturers 
of small motor-driven devices who have been endeavoring 
to get shipments of small motors in weekly lots of 100 and 
200 are still having their requirements scaled down to one- 
quarter of this amount. 

CONTROL APPARATUS.—Business is reported to be 
dull in this line. 


VACUUM CLEANERS.—One electric vacuum sweeper 
company has received an order amounting to $120,000 from 
a single central-station company. 

ELECTRIC CHURNS.—Motor-dniven electric churns for 
operation on 32-volt direct-current farm-lighting systems 
are enjoying excellent activity. Distributers in the south- 
ern part of the United States are ordering these from 
Middle Western manufacturers in car-load lots. 

ELECTRIC RANGES.—The season for electric cooking 
equipment is opening up this year earlier than usual. The 
demand is expected to be more brisk than last year or the 
year before. Several of the larger cities which dropped 
the electric range business during the war period are 
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coming back into the field and the number of small central 
stations which will take up the active work of selling ranges 
again apparently will be large. 

FARM-LIGHTING PLANTS.—The price of Delco farm- 
lighting plants will not be changed during the year of 1919 
from the figure existing at present, which is $495 for the 
larger model. 

ELECTRIC FLATIRONS.—Manufacturers making elec- 
tric flatirons for 32-volt farm-plant service are all chang- 
ing their designs somewhat to prevent the cord being dis- 
connected from the iron at the base of the iron. It is 
thought that bolting the plug to the handle of the iron 
will eliminate some trouble from burning of contacts. 


BOSTON 


Business holds up fairly well in electrical lines. A leading 
jobber reports that his February trade considerably ex- 
ceeded that of a year ago and that diversified orders are 
coming in at a good rate. Improved business is beginning 
to be seen in electrical contracting circles. Nothing like a 
building boom has opened as yet, but considerable public 
building work is in sight, notably in the schoolhouse field. 
The Worcester Pressed Steel Company is planning to build 
a 90-ft. by 150-ft. rolling mill near Barbers Crossing; the 
Aberthaw Construction Company, Boston, has received a 
contract to design and construct a hundred-thousand-dollar 
storehouse and office at Rochester, N. Y., and construction 
work has begun on a new wire factory for C. O. Johnson & 
Sons, Jamesville, Mass. Keen interest in electrical accesso- 
ries for automobiles is being displayed this week at the 
Boston show, storage batteries being featured. 

Jobbers’ stocks are beginning to run considerably lower. 
Ordering still reflects a hand-to-mouth policy, which the 
open winter and greatly improved deliveries encourage. Col- 
lections are fair, although some troublesome delays in gov- 
ernment payments are being experienced. Central-station 
advertising is opening up, but the lid is still tightly clamped 
as to extensions in some large companies. One of these re- 
ports a total loss of about 13 per cent in load due to cur- 
tailment of war work, and it is expected that this loss will 
be regained in the comparatively near future. Some meri- 
torious interconnection plans are held up at present by right- 
of-way difficulties, but as soon as these are cleared away 
construction will go forward. 

WASHING MACHINES.—tThese outfits are selling finely, 
and orders are being placed on a very optimistic basis. Some 
large individual sales are being carried through. So far the 
supply of washers holds up well, and deliveries are good. 
Little price movement is reported. 


MOTORS.—The market reflects a waiting attitude, with 
improving stocks in standard types and sizes. Distributers 
are maintaining firm prices, barring» occasional slight reces- 
sions to close deals, especially in work where competition 
is keen. 

LAMPS.—These are in good supply, and a fair trade is 
being handled for residential service. 

SEWING-MACHINE MOTORS.—Trade is quite brisk, 
and the appearance of competitive makes in the New Eng- 
land market is stimulating inquiries. 

VACUUM CLEANERS.—Stocks are now plentiful. The 
prospects of a good spring business are favorable, but by 


and large the trade in cleaners has not developed as yet to 
the expected magnitude. 


INDUSTRIAL ELECTRIC TRUCKS. — Inquiries are 
coming in at a fair rate, but sales are somewhat below 
previous levels. Deliveries are good. New price sheets re- 
flecting the recent reduction in alkaline batteries have not 
yet reached all distributers. 

WIRING MATERIAL.—The demand is relatively small 
and manufacturers are in shape to make exceedingly prompt 
deliveries. Fair stocks are being carried by the jobbing 
houses, but little new business is coming through at the 
moment. This year there is little slack to be taken up be- 
tween the factory and the jobber’s storehouse; in other 


words, orders are now being placed much nearer delivery 
dates than in 1918. 
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ATLANTA 


The strike of the railway clerks this week, covering most 
of the railroads entering Atlanta and other Southern cities, 
has tied up shipments, as the railroads are not receiving 
any freight. Industry, except in a few lines, and these 
chiefly textile, shows a slightly better pace and many re- 
adjustments appear to have been satisfactorily completed. 
Perhaps the most notable advance visible is the swelling 
of the building trades into a modified form of preparatory 
activity. Collections have slightly improved, and it is ex- 
pected that this condition will be maintained, at least until 
the Victory loan is floated. 

The increasing number of men being discharged from the 
various Southeastern cantonments has tended to increase 
non-employment. Certain industries still report a short- 
age of labor, however, and it is hoped that a large portion 
of the idle labor will soon be absorbed. 

The bond for a municipal electric plant at Atlanta did 
not pass, as was originally reported, and it is expected 
that another election will be held in April. The War De- 
partment has definitely decided to go ahead with construc- 
tion at Camp Benning, Columbus, Ga., on a slightly reduced 
scale. Souther Field, Americus, Ga., has been selected as 
a permanent camp for aviation. It is reported that the 
Mobile Electric Company, Mobile, Ala., contemplates spend- 
ing $1,000,000 on a new electric plant. 

MOTORS.—Manufacturers report a slight improvement 
in the demand this week covering capacities up to 150 hp. 
There has been no change in price. Factory promises of 
shipment have greatly improved, and all current require- 
ments can be taken care of in a reasonable time. 

TRANSFORMERS.—On the whole, the volume of trans- 
actions appears to be well sustained, with an increased de- 
mand in a few of the smaller capacities. Prices are hold- 
ing up remarkably well, and stock conditions of the dis- 
tributing 2300-volt type are improving weekly. 

METERS.—tThe call continues quite steady, and the buy- 
ing element does not seem to pay much attention to rumors 
of substantial cuts in prices. Local stocks are not up to 
quantities recorded last week. Labor trouble affecting in- 
coming shipments is in a measure responsible for the de- 
crease for this week. 

PANELBOARDS.—Movement is only moderate. 
ments are much better. 
demand shows no change. 


CONDUIT FITTINGS.—A slight increase in movement 
has been noted for this week, following a weakening in mar- 
ket prices. Stocks are ample. 

STAMPED STEEL BOXES.—There was very little re- 
sponse in the way of increased demand when a decrease of 
approximately 8 per cent in price was recorded. Stocks 
are about normal. 

WIRE.—The volume of sales for both rubber-covered and 
weatherproof is very satisfactory, and little change is to 
be recorded over last week. Rubber-covered and lamp-cord 
base is around 20 cents. Weatherproof is still clinging to 
an 18-cent base. 

CONDUIT.—Compared with the last few weeks activity 
has ceased. Indications are that requirements will be much 
greater shortly, but the big buyers are still holding off, 
anticipating further reductions in steel. 





Ship- 
Prices remain firm and the local 





SEATTLE—PORTLAND 


As a result of the ruling made by the industrial division 
of the United States Shipping Board in Tacoma on March 
15 controversies over the reinstatement of shipyard strikers 
have been amicably adjusted. Plants are rapidly resuming 
normal working conditions, and it is believed that the end of 
the week wi.. find them operating at full blast. 

Seattle jobbers report that sales are slightly in excess of 
those reported last week owing to the reopening of ship- 
yards and industrial plants. The volume of sales to these 
plants is expected to increase rapidly. The lumber situation 
is showing a slight improvement, with prospects bright for 
spring work. The industry has heavy orders for spring 


ELECTRICAL WORLD 


605 


delivery. It is predicted that a large number of plants which 
have been engaged in government work exciusively will 
reopen for general business. A number of inquiries for 
motor equipment are expected to develop into orders. It is 
believed that considerable business from small towns will be 
placed for extensions to plants, ete. It is generally known 
that numerous small projects that have been held up by 
the war are now being revived. Report says that the 
farmers of the Northwest will have the largest acreage in 
grain ever known. Employment conditions in eastern Wash- 
ington are excellent. Indications point to an early opening 
of Yukon and northern Alaska trade. The State Board of 
Control, Olympia, announces that work on new buildings 
at thirteen state institutions, to cost approximately $750,000, 
will be started shortly. Yakima, Wash., reports plans 
formulated for an expenditure of $500,000 on buildings this 
spring. 

The Portland district reports the industrial situation prac- 
tically unchanged during the past week. Sales are small but 
consistent. Non-employment is increasing rapidly and 
wages remain practically the same as before the signing of 
the armistice. 

Many commodities are gradually increasing in price. 
Virtually all lines of building material are unchanged. This 
has a deterrent effect on new construction. However, there 
has been an appreciable increase in the number of residence 
permits during the past week. Retail electrical sales show 
no change over last week, the volume keeping up to normal. 
It is predicted that the coming spring weather will bring a 


heavy buying of household equipment fixtures and wiring 
devices. 


SAN FRANCISCO 


Building continues rather light with no especially heavy 
jobs reported. The February, 1919, building permits re- 
ported were as follows: San Francisco, 281, value $650,044; 
Oakland, 252, value $492,598; Los Angeles, 400, value 
$1,008,195. From all indications 1919 will be a wonderful 
electrical appliance year, especially in big household ap- 
pliances. At present the effort is rather feverish than 
methodical, and there is no doubt that the careless mer- 
chandising methods of a few dealers will have to be 
smoothed over later. One cannot help noticing the marked 
change in appearance of dealers’ stores, the number of big 
devices on sale, the noticeable public interest in such de- 
vices and the newspaper and other forms of advertising that 
are seen on every hand. 

WASHING MACHINES.—Sales are large, and to the 
list of those paying attention to this line must be added 
department stores. The demand seems to be very evenly 
divided between cheap machines of a dolly pattern and 
machines which sell for perhaps a third more, the average 
price locally being from $100 to $130 for the average family 
size. Deliveries are much better than last year. 

SEWING MACHINES.—There are now nearly as many 
makes of electric portable sewing machines either on the 
market or shortly to be brought out as there are washing 
machines. 

VACUUM CLEANERS.—Here at least is one device 
where the public almost unanimously demands quality at the 
expense of cheapness, for in the past year a fair demand 
for exceedingly cheap machines that sold below $30 has al- 
most entirely disappeared, and certain makes or certain 
qualities regardless of their first cost are demanded. When 
this demand is analyzed it is found that it is almost entirely 
for a machine with a motor-driven brush. Deliveries are 
very poor from the factory and orders are usually snapped 
up long before their arrival. 

HEATING DEVICES.—The great question among deal- 
ers seems to be as to how long the present small-device 
prices will prevail, but whereas it has been almost unani- 
mously believed that they will shortly drop, it is now held 
by the majority of dealers that labor, which cuts such a 
high figure in the prices on account of the infinite details in 
assembling, will be the determining factor in the maintenance 
of prices. In fact, radiator advances have been tentatively 
announced, the socket style to list at $10 instead of $9 each. 

















Current Prices of Electrical Supplies 
New York and Chicago Quotations 


ard packages of specified lots on apparatus and 

appliances in Eastern and Middle West markets 
at the beginning of business on Monday of this week. 
They are in all cases the net prices or prices subject 
to discounts from standard lists of contractors, cen- 
tral stations, dealers and others engaged in the re- 
sale of such goods. 

Prices in Southern and other nearby markets will 
rule about the same as those in the Middle West, al- 
though slight modifications to cover increased freight 
and local demands shculd be expected. In the Far 
West and on the Pacific Coast the prevailing prices 
are naturally higher, covering as they must increased 


"Tx prices quoted are those prevailing in stand- 


freight and the necessity of larger stocks with in- 
creased interest and warehouse charges on account 
of the distances from sources of supply, infrequent 
turnover of stock and uncertainty as to delivery of 
goods in transit. Moreover, the Far West presents a 
wide variation in demand due to a small population 
spread over a wide area in agricultural and mining 
communities, as contrasted with the denser popula- 
tion of the East and Middle West, their nearness to 
the sources of supply, the more frequent turnover 
in stocks and the constant demands which arise in 
industrial centers. Price variations may be due to 
difference in grade cf products of different manu- 
facturers, to local conditions, or to both. 





ARMORED oa FLEXIBLE BATTERIES, DR Y—Continued CONDUIT, COUPLINGS AND ELBOWS, 
mabe e ah | CHICAGO RIGID IRON—Continued 
ee ae sauteed | No. 6 No. 6 Size, In. Couplings, List Elbows, List 
B. & S. Size 1000 Ft. Each Net Regular Ignitor } $0.05 $0.19 
No. 14 soli 61.0 lass than 12.. $0.45 $0.45 3 .06 19 
No. 12 solid oI 00 | 12 to 50 38 38 to $0.39 , .07 19 
No. 10 solid 90.¢0 | 50 to barrel 35 to $0.362 35 to 372 Poissriead cor Gee we .10 23 
No. 8 solid 106.00 | Barrel lots 326to .332 326to 342 | IF ... ee ce eee 33 37 
No. 6 solid 145.00 | 1 vee = ‘2 
oe ———— at = CONDUIT, METALLIC FLEXIBLE 2 aon 38 110 
No. 6stranded..... 160.00 er 2). . 40 1.80 
No. 4stranded..... 205.00 | «:,, bis P 3 . 60 4 80 
No. 2stranded..... 266.00 | - 7°" In. Ft. per Coil 100 Ft. 
No. I stranded..... 315.00 . = = = DISCOUNT—NEW YORK 
Twin-Conductor 5 100 10.00 }in.to }in { in. to 3in. 
. 7 ; tin. — 
No. 14 solid tos.08 | . di oy | Lessthan 25001b.... 7% to 7.1% 9% to 9.1% 
No. 12 solic sas e0 | 1 50 26 00 2500 to 5000 Ib.. 10% to 10.1% 12% to 12 1% 
+g 7 ae 233. 00 i 25-50 35.00 i (For a anized deduct six points from above 
i . § Mh ces > ts 
No. 6 stranded... .. 370.00 | 2 25-50 45.00 | discoun 
No. Seranded oes 575.00 | 25-50 52.00 DISCOUNT—CHICAGO 
NET PRICE AND DISCOUNT PER 1000 FT. NET PER 1000 FT.—NEW YORK 
NEW YORK ito} In. 2 to 3 In. 
| LessthanCoil Coil to 1000 Ft. ; Less than 2500 Ib. +3% +1% to 2% 
Single-Conductor on : y 2509 to 5000 Ib. +1% to 2% +4% 
No. 14 Solid -in. single trip $75.00 $63.75— 69.75 (For galvanized deduct six points from above dis- 
Less than coil List | -in. double strip 75.00— 82.50 72.00— 75.00 | counts.) 
aan ee 10°; }-in. single strip 100.00 85.00— 93.00 
yOu WO Raat A SEES NS Rw Is 86s Bk ae nN 28 ua }-in. double strip 100.00—110.00 96.00—100.00 FLATIRONS 
No. 12 Solic 
‘ : “EW Y . 
DN UNM MMNNR SS 52% oxy sees o6 bax ams oe List NET PER 1000 FT.—CHICAGO ; ; — 
See INS. Gc ck os dk iw cde 10% Ok ain EE rae oe 
leila Less than Coil Cat te SOR ET POON oan 50 en se iene ease eens 20% to 25% 
No. 14 Solid j-in. single strip $75 00 ~— . : to $63.75 
. — se j-in. double strip 78.25 to $78 ie CHICAG 
| in oof EA RIS Sk Oo 80 a9 A ip co j- in. single strip 100.00 75.00to 85.00 < ‘ os 
‘oil to Poise cae he ete bios € a2 on }-in. double strip 105.00 93.00to 95.00 oe — : os eacses ag er nas 
No. Solic iscoun meeeescrarae ate % to % 
OE CO i iat oils hard cie' sober List CONDUIT, NON-METALLIC FLEXIELE 
Coil to 1000 ft. ee 10% | FUSES, INCLOSED 
S Ie _o List per List per 
DISCOUNT—CHICAGO Size, In. Foot Size, In. Foot 250-Volt Std. Pkg. List 
Single-Conductor DS iat Aaralio'd $0.05 1 $0.25 | 3-amp. to 30-amp 100 $0.25 
No. 14Solid| ; 1... 06 i : oe 35-amp. to 60-amp._ toe ae 35 
Less than coil..... +20% |}.... 09 I 40 | 65-amp. to 100-amp_. — “90 
CRA NOOO fhikcisesscckec cases kOe. List } oe - 12 V4 47 | 110-amp. to 200-amp .. ee 2.00 
No. 12Solid | #-°°°: $$ 15 2 fees -55 | 225-amp. to 400-amp... eee. 3.60 
bial ane 4.20% Bie comouas 2h 18 =. 23 ..... -65 | 450-amp. to 600-amp. - ae 5.50 
28s Bin pe Wet NO, eet ‘ : 
Coil to 1000 ft... ret. List oe : ‘ BP cs lle | 600-Volt 
i dint tai NET PER 1000 FT.—NEW YORK | ,zamp.to 3¢-amp. 100 $0.40 
, sa: = 7 ‘ 
f No. 14 Solid Less than $15 to $60 =$60 to $150 | shane. a 100-amp 50 150 
Less than coil..... $115.00 $15 List List List 1 Sienna, Ae Nia 5 2 50 
Coil to 1000 ft 100.00 P m4 
eT Perenny On Soe ain vae Y ; 00 | y-in.— $25. 00-50. 70 $24. 00-35. 20 $23. 00-30 25 | 225-amp. to 400-amp 25 5.50 
No. 12 Solid | }-in—  30.00-56.40 28.00-38.40 26.00-33.00 | 450-amp. to 600-amp 10 8.00 
Less than coil ; +20% 
; : INT—NEW 
Coil to 1000 ft...... List NET PER 1000 FT.—CHICAGO DISCOUNT—NEW YORK 
ATTACHMENT PLUGS Less than 1/5 std. pke Sete ek ts take 0% 
List rar from $0 22 to $0. 30 each tI _ — = Li . nr da " 
Ast ranges from ) each. 5 List is is 
: ad aac eae aie i 1S N 
Standard packages from 100 to 250. gin. — $60.00 $30.00 $26. 00- 26 50 DISCOU F—CHICAGO 
DISCOUNT—NEW YORK }-in.— 65.00 32.00-32.50 29.0 Deke than. 1/5: etd ORE. 2. sis. 20 seins os 30% 
I ovary ee List to 420% 1/5 to std. pkg tates 40% to 41% 
se88 an std. PKg... 4s 0-7 7 t mo t , 
1/5 to std. pkg... 20% to list CONDUIT, COL PLINGS AND ELBOWS, FUSE PLUGS 
Std. pkg 17% to 36% RIGID IRON 
. rer . Sas 3-Amp. to 30-Amp. 
DISCOU NT—CHICAGO Card No. 40 
Less than 1/5 std. pkg... +30% to List Conduit, List NEW YORK 
1/5 to std. pkg...... +5% to 20% | oi, y ° a Wane Per 100 Net 
Std. pkg........ 18% to 36% | Size, in. Dp 00 ' 
: © © , $0.08} Less than 1/5 std. pkg............ « $6.00 to $8.75 
BATTERIES, DRY Sat 08} bf5 CO GO OME. ios. Fees i ' 5.50to 7.00 
NEW YORK ae . 08} Standard packages, 500. List, each, $0.07 
oe WW , 
; No. 6 No. 6 es 17 CHICAGO 
Each Net Regular Ignitor 1} 23 Per 100 N 
Less than 12.. $0.45—$0 46 $0 45—$0.47 | 1} 274 er 100 Net 
12 to 50.. a 40 40— .41 | 2 .37} Fete agg Ree Me 
50 to barrel. ..... 35— .36 36— .37 | 2g..... . 583 DIP MR IR ors 459.'s van ae ornas 7.00 
Barrel lots...... 32— + .329 ee Oe yas cps pan tes 76} Standard packe ges, 500. List each, $0.07 
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LAMPS, MAZDA OR TUNGSTEN 
110 to 125 Volts 


List 
Regular, Clear: Std. Pkg. Each 
10 to 40-watt—B........... 100 $0.35 
WE as kd Sse cee 160 . 40 
100-watt—B................. 24 85 
75-watt—C........ 50 .70 
100-watt—C........ 24 1.10 
Pn eee, | ee 24 2.20 
300-watt—C.......... 24 3.25 
Round Bulbs, 34-in., Frosted 
15-watt—G 25...... ona 50 . 60 
25-watt—G 25.............. 50 . 60 
40-watt—G 25.............. 50 . 60 
Round Bulbs, 3}-in., Frosted: 
60-watt—G 30 Ratawdut 24 .82 
Round Bulbs, 43-in., Frosted: 
100-watt—G 35...... Ba 24 1.15 
DISCOUNT—NEW YORK 
Less than std. pke BPRES Pete Or List 
eae asco ckaankeateatewaes 10% 
DISCOUNT—CHICAGO 
Less than std. pkg. ........ oe ities List 
BE Meo RS cota a ehd Rs wee a 10° 


LAMP CORD 
Cotton-Covered, Type C, No. 18 


NEW YORK 
Per 1000 Ft. Net 


$32. 18—$40.77 
28.60— 32.98 


Less than coil (250 ft.)..... 
Coil to 1000 ft 


CHICAGO 
Per 1000 Ft. Net 


. $31.00—$36. 00 


Less than coil (250 ft.)..... 
Pn ceeeee 24.00— 27.00 


Coil to 1000 ft 


LAMP GUARDS, WIRE 
Standard packages from 50 to 150 
NEW YORK 
Net per 100 


CHICAGO 
eT er eT er eee ee ee $33.00 
OUTLET BCXES 
List 
Nos. per 100 
101I—A, A 13, 48.C., 6200, 320........... $30.00 
102—B.A., 6200, S.E., 300, A.X., 14, 48... 30.00 
105-—@).A., Si Se, Be UB. cies. eo 25.00 
106—F.A., 7, C.S., 14,3 R 20.00 


DISCOUNT—NEW YORK 


Black Galvanized 
Less than $10.00 list......... 26% 20% 
$10.00 to $50.00 list......... 36% 310%, 


DISCOU NT—CHICAGO 


Black Galvanized 
Less than $10.00 list... 20%-32% 10%-27% 
$10.00 to $50.00 list. 30%-40% 20% -35% 

PIPE FITTINGS 
DISCOUNT—NEW YORK 
Less than 1/5 std. pkg................. 10% 
1/5 to std. ple. . ........ 20% 
SE Oe ep rene rir rere 30% 
DISCOUNT—CHICAGO 

Lees CI BT WO BR noe ks awes cheeses 5% 
TSA EE Bvnesint Ko hectares wh cee nes 15% 
SR I oie sk hae seine one tea 25% 


PORCELAIN CLEATS—UNGLAZED 
Two and Three Wire 


NEW YORK 
Per 1000 Net 


. $15.00 to $20.00 
seteead 12.00 to 17.00 
List per§1000, $2! to $34 


Less than 1/5 std. pkg 
1/5 to std. pkg 
Standard package, 2200. 


CHICAGO 
Per 1000 Net 


$21. 00-$24. 15 
17. 85- 21.00 


Less than 1/5 std. pkg...... eeubiey 
1/5 to std. pkg 
Standard package, 2200. ‘List per 1000, 


‘l/5tostd. pkg...... 
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PORCELAIN KNOBS 
NEW YORK 
Per 1000 Net. 


Std. Pkg. 3500. Std. Pkg. 4000 


54 N.C.—Solid Nail-it—N.C. 
Less than 1/5 std. pkg..... $16.00 $22.00 
1/5 to std. pkg......... . $3.0 18.00 


CHICAGO 
Std. Pkg. 3500. Std. Pkg. 4000 
54 N.C.—Solid Nail-it—N.C. 


Less than 1/5 std. pkg.$13.00-$18.40 $32. 00-$36. 80 
11.50- 16.00 27.20— 32.00 


Per 1000 Net. 


SOCKETS AND RECEPTACLES 


Std. Pkg. List 
}-in. cap key and push sockets... 500 $0. 33 
}-in. cap keyless socket......... 500 30 
5-in. cap pull socket............ 250 60 
DISCOUNT—NEW YORK 
Raen Cham: 0/5 OR, MRR coco cecda Cdade wtie  e + 20% 
O/F UO ORE GRE. iu... oss cae dence « List 
DISCOUNT—CHICAGO 
List 


Less than 1/5 std. pkg. 
1/5 std. pkg a 


List to 10% 


SWITCHES, KNIFE 





250-Volt, Front Connections, No Fuse 
High Grade: 
30-amp. S. P. S. $0.80 
60-amp. 8. P. 8S." 1.20 
100-amp. 8. P. S. T 2.25 
200-amp. 8. P. S. 17 3.48 
300-amp. 8. P. 5.34 
30-amp. D. P. 1.20 
60-amp. D. P. 8. 1.78 
100-amp. D. P. 8. 3 38 
200-amp. D. P. 8 5.20 
300-amp. D. P. 8 00 
30-qmp. 3 P. 1.80 
60-amp. 3 P. 2.68 
100-amp. 3 P. 5.08 
200-amp. 3 P. 7.80 
300-amp. 3 P. 12.00 
Low Grade: 
30-amp. S. P.S.T... $0. 42 
60-amp. 8. P.S. T... 74 
100-amp. 8S. P.S T... 1.50 
200-amp. 8. P. 8. T... 2.70 
SOG BE OEE EO «a deka co ndnatancsseeee 68 
GC Ee Bee oc e Dukiadieesacawens 1.22 
FOIE SON es sh acets cases emenawe 2.50 
DS So 880 in kb Ce cee ume 4.50 
po RS RE et 2 1.02 
Ce i EG» 80 ts 0 6s Riese waeer 1.84 
SO Oe Bs Sodan Howe dens beween 3.76 
ph eG, ga ye oa ere 6.76 


DISCOUNT—NEW YORK 
High Grade 


Ties Ce Se OR. 2. 6d secs cc abe + 15% to +10% 
DOO Bae ME. 0 hic dicavdowcunes +10% to 2% 
Sa Or Bee Es 6 ic ss we wae eee 5% 

Low Grade 
ee a) er +5% to list 
GG TE. vn cea wos cole um List to 8% 
$25 to $50 list 15% 

DISCOUNT—CHICAGO 
High Grade 
iF ere +25%+ 15% 
5 eee ier ran yee +10% to 2% 
Se MC OES. «+a seman vxenuscews +5% to 5% 


Low Grade 
Less than $10 hist +15% to +5% 
$10 to $25 list. . te 


$25 to $50 list 


SWITCHES, SNAP AND FLUSH 


5-Amp. and 10-Amp., 125-Volt Snap 
Switches 


Std. Pkg. List 
5-amp. single-pole 250 $0.28 
5-amp. single-pole, ind 250 aa 

10-amp. single-pole 100 . 48 
10-amp. single-pole, ind 100 54 
5-amp. three-point. .......... 100 54 
10-amp. three-point ........... 50 76 
10-amp., 250-volt, D. P... 100 66 
10-Amp., 250-Volt Push-Button Switches 
Std. Pkg. List 
10-amp. single-pole............. 100 $0.45 
10-amp. three-way... ........... 50 .70 
10-amp. double-pole. ... 50 70 
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SWITCHES, SNAP AND FLUSH—Continued 


DISCOUNT—NEW YORK 
Less than 1/5 std. pkg 

1/5 to std. pkg 

Std. pkg ; 


+20% 
List 
15% to 17% 


DISCOUNT—CHICAGO 


Less than 1/5 std. pkg.. 
1/5 to std. pkg 
Std. pkg 


+30% to list 
+5% to 10% 
8% to 18% 


SWITCH BOXES, SECTIONAL CONDUIT 


an List 
Union and Similar— Each 
No. 155... Satie De wane Daarba deed 
Bee MOC. tua Pecuent cx do als Tend OES 60 
DISCOUNT—NEW YORK 
Black Galvanized 
Less than $2.00 list.. Net to 18% Net 
$2.00 to $10.00 list... 10% to 28% 50; 
$10.00 to $50.00 list... 20°, to 45% 10% 
DISCOUNT—CHICAGO 
Galvanized Black 
Less than $2.00 list... 25% to 40% 20% to 30% 
$2.00 to $10.00 list.... 25% to 50% 20% to 40° 
$10.00 to $50.00 list... 25% to 64% 20% to 52% 


TOASTERS, UPRIGHT 
NEW YORK 


List price 


f $6. 00 to $6 50 
Discount 


20% to 25% 


MOON dip dadsaceintleshad $6. 35 to $7.00 


Discount 20% to 30% 
WIRE, ANNUNCIATOR 
NEW YORK 

Per Lb. Net 
No. 18. less than full spools....... $0. 41-$0. 66 
No. 18, full spools coe 39- 56 

CHICAGO 

Per Lh. Net 
No. 18, less than full spools.... $0. 53 to $0.90 
No. 18, full spools ae 47 to .64 


WIRE, RUBBER-COVERED, N. C 


Solid-Conductor, Ssngle-Braid 


NEW YORK 


Price per 1000 Ft. Net--—————— 

Less than 500 to 1000 to 

500 Ft. 1000 Ft. 5000 Ft 
.. $14.50-$25.09 $10. 50-$17.00 $10.50-$15. 00 
.. 20.20- 27.09 18.18— 23.22 15.15— 23.22 
. 27.00—- 32.40 24.30—- 32.40 19.44— 27.45 
.. 33.12- 45.72 30.36— 45.72 26.50— 38.10 
. 52.50—- 72.36 48.13— 60.30 42.00— 57.88 


ys 
9 


OeONS 


CHICAGO 


——_—_—— Price per 1000 Ft. Net 
Less than 500 to 


500 Ft. 2560 Ft. 


$18.00-$20 00 $13.00-$15.00 $11.50-$13 00 
. 17.50- 21.63 17.55- 21.63 17.55- 18.54 
.. 24.05- 28.91 24.05- 28.91 21.16- 24.78 
. 33.35- 39.34 33.35— 33.72 29.35— 33.72 
52.95- 61.74 46.60- 52.92 46.60- 52.92 





2500 t to 
5000 Ft 


DRONS 


WIRE, WEATHERPROOF 


Solid-Conductor, Triple-Braid, Size 4/0 to 3 Ine 
NEW YORK 

Per 100 Lb. Net 

Less than 25 lb $26.75 to $34.75 

°. | aaa ee 26.75to 34.75 

50to 100Ib........ +e 25.75to 33.75 
CHICAGO 

Per 100 Lb. Ne* 

Lame thee FS Be: tfc oc ioc. cds. $23.75 to $35.75 

25 to 50 Ib ine ® . 23.75to 34 75 


50 to 100 Ib 23.75to 37.35 











NEW APPARATUS & APPLIANCES 





A Record of Latest Developments and Improvements 
in Manufacturers’ Products Used in 


the Electrical Field 





Oil Circuit Breakers for Out- 
door Applications 


For controlling and protecting trans- 
mission lines, transformer banks and 
similar apparatus where the normal 
operating voltage is 44,000 volts or less, 
type D-16 oil switches and circuit 
breakers have been developed by the 
Condit Manufacturing Company of 
South Boston, Mass. They are of the 
three-pole type, arranged for manual 
direct or electrical remote control, and 
are furnished in these ampere capaci- 
ties: 300 amp., 44,000 volts or less, 
and 300, 500 and 800 amp., 25,000 volts 
or less. Two forms of mounting are 
procurable—floor type, where the tanks 
rest upon the floor, and frame mount- 
ing, where the tanks are supported by 
a frame structure, as illustrated. 

These switches and breakers essen- 
tially comprise three separate and 
identical units arranged in such rela- 
tion to a common operating mechanism 
that simultaneous operation of the con- 
tact members is obtained. These 
switches are characterized, the maker 
states, by rugged construction, large 
expansion chamber with baffle gas 
vents, substantial tank construction, 
reversible and easily renewable arcing 
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FRAME MOUNTING, MANUAL DIRECT 
CONTROL, 300 AmP., 44,000 voLTs 


tips, and an efficient laminated brush, 
whose strong spring action facilitates 
rapid acceleration of the moving con- 
tact members upon the initial opening 
of the circuit. 

Depending upon 
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whether bushing 


ype or oil-insulated type current trans- 

formers are used, trip coils are cali- 
brated to trip at 5, 7 and 10 amp. or at 
4, 5, 7 and 10 amp. 


Inclosed Lighting Fixture for 
Gas-Filled Lamps 


Instead of designing a lighting fix- 
ture to meet the requirements of sev- 
eral sizes of lamps and thereby effect- 
ing a compromise, Young & Egan of 
New York have developed units for 
each of the standard gas-filled lamps. 
This provides, the makers say, lighting 
of the finest-graded intensity and dif- 
fusion to fit individual requirements. 
As a result of thus designing the unit 
around the bulb, perfect diffusion is 





INDIVIDUAL LIGHTING UNIT FOR EACH 
SIZE OF LAMP 


said to be obtained, since the lamp fila- 
ment in each unit is placed in the cor- 
rect position. The unit is made in one 
piece of frosted glass between layers 
of clear glass. The light source is con- 
cealed, eliminating glare, and the fix- 
ture is shaped to give a minimum of 
light absorption with a maximum of 
illumination. The Sibley-Pittman Elec- 
tric Corporation, Sixth Avenue and 
Thirteenth Street, New York City, is 
distributing this unit, which is known 
as the “Ray-O-Day.” 





High-Speed Drills with Pistol 
Grip and Trigger 


Pistol grips and trigger switches are 
now obtainable on the {-in. and }-in. 
(4-mm. and 6-mm.) portable electric 
drills made by the Black & Decker 
Manufacturing Company of Baltimore, 
Md. Heretofore these features have 
been procurable only on the 2, 3, § and 


Z-in. (9, 12, 15 and 22-mm.) sizes of 
this company’s drills. These models 
are one-hand drills, the current being 
controlled by pulling the trigger, with- 
out any necessity for changing the po- 
sition of the hand holding the tool. In 





MAY BE HELD AND OPERATED WITH 
ONE HAND 


addition, it is pointed out, this con- 
venient control prevents breakage of 
drill bits frequently caused by the drill 
sagging on the bit when the operator 
changes the position of his hands to 
switch off the current. 

These drills have 4-hp. General Elec- 
tric Company motors with series-com- 
pensated windings and operate on any 
current from direct to 60 cycles alter- 
nating. A vane impeller mounted on 
the armature shaft cools the machine 
by causing a forced circulation of air 
through the entire housing. The energy 
consumption of both models is 175 
watt-hours. The no-load speed of the 
fe-in. (4-mm.) model is 1600 r.p.m. and 
that of the 3-in. (6-mm.) drill is 1200 
r.p.m. Both drills weigh about 6% lb. 
(3 kg.) and come equipped with 15 ft. 
(4.5 m.) of duplex cable and a sepa- 
rable attachment plug. 


Transformer for Welding 
Battery Connections 


In order to afford convenient means 
for burning or welding straps and posts 
on storage batteries, the General Elec- 
tric Company of Schenectady, N. Y., 





LIGHT IN WEIGHT AND PORTABLE 


has developed a small lead-burning 
transformer, designed on the arc- 
welding process principle. It consists 
essentially of a small transformer 
wound for connection to the usual 110- 
volt, 60-cycle lighting circuit or 50-40 
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cycle circuits and with a low-voltage 
secondary of limited short-circuit ca- 
pacity. The primary leads are a stand- 
ard lamp cord with a separable at- 
taching plug at each of its ends, one 
for connecting to the lamp socket and 
the other for attaching to the trans- 
former. The secondary leads are light 
flexible cable, one being provided with 
a clamp for grounding to the battery 
plate and the other with a carbon fixed 
in a suitable wooden-handle holder. 

After the transformer has been con- 
nected to the lighting circuit by the 
attaching plug, the ground side of the 
secondary is attached by means of a 
clamp and thumbscrew to the battery. 
This connection can be made on the 
strap, post or at any point on any of 
the plates electrically joined to the one 
where the welding operation is to take 
place. The lead is then fused as socn 
as it comes in contact with the carbon 
and can be “puddled” and worked with 
the carbon and the customary sticks of 
pig lead. This equipment requires be- 
tween 500 watts and 600 watts when 
operating and when the operator is not 
working uses but 43 watts. It is port- 
able and weighs only 25 lb. (11 kg.) 
complete. 





Safe Disconnecting Switches 


Hazards attending the opening of 
disconnecting switches that are alive 
when the operator thinks they are dead 
have been eliminated in a type of dis- 
connecting switch now being sold by 
Schweitzer & Conrad, Inc., 4431 Ravens- 
wood Avenue, Chicago. It consists 
of a disconnecting switch shunted 
by a low-amperage “S. & C.” fuse and 
provided with a lock so arranged that 





FUSE INTERRUPTS CURRENT IF SWITCH IS 
OPENED ON LIVE CIRCUIT 


the disconnecting switch cannot be 
opened unless the fuse is in place. If 
the switch is opened when carrying 
energy, the current is shunted through 
the fuse and there interrupted when 
the fuse blows. The fuse, of course, 
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only blows in case the disconnecting 
switch is carrying current when opened. 
This feature, it is pointed out, allows 
a low maintenance cost. 

The manufacturers state that this 
idea can probably be applied elsewhere 
with good results. For instance, a field 
cxists for an inexpensive method of in- 
terrupting load currents at moderate 
and high voltages without the use of 
expensive oil circuit breakers where 
opening the circuit is necessary only 
at rare intervals. 





Connector Loops for Suspen- 
sion Insulators 


While the link type of insulator, 
typified by the Hewlett insulator, has 
always been attractive, it has not 
received as extensive use as might exist 
because the devices for connecting the 
disks have not quite met practical re- 
quirements. Lately, however, the Max- 
well Engineering & Manufacturing 





UPSET ENDS OF CONNECTORS CAN BE 
SECURELY HELD IN CLAMP 


Company, 61 Broadway, New York 
City, has developed a fitting, illustrated 
herewith, which it claims overcomes 
this limitation. It consists of a flexible 
steel connector loop with upset ends 
which are gripped in a split clamp in 
such a manner that the greater the 
load the more firmly the ends are 
gripped. The sections of the split 
clamp are held together by a bolt and 
nut which is easily accessible even 
when the units are assembled. Be- 
cause of these features it should be 
possible to assemble link-type insulator 
units quickly or even replace a unit in 
a string. In this type of insulator all 
stressed parts are in compression in- 
stead of tension, so that the danger of 
rupturing is greatly lessened. 


Oscillating Motor-Operated 


Shears 


Although not intended to compete 
with large rotary or knife-type power- 
driven cloth cutters, the electrically 
operated shears recently developed and 
placed on the market by the Sperry 
Gyroscope Company of Brooklyn, N. Y., 
are said to have a large field of appli- 
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cation in cutting and trimming material 
of many kinds. 

The shears, which are controlled by 
means of a push switch, consist of an 
electric motor and the shear blades, ar- 
ranged so that the lower blade of the 
shears is stationary, being rigidly at- 
tached to the end frame of the motor. 
The upper blade is connected by a link 
and eccentric with the motor shaft. 





CUTTING EDGE IS WELL BACK ALONG THE 
BLADES, MAKING OPERATION SAFE 


The motor runs at approximately 9000 
r.p.m. and oscillates the movable blade 
at the same frequency. In cutting 
cloth and other fibrous materials, the 
effect of the rapid oscillation is said to 
be such that practically every fiber is 
individually severed and that tough 
materials, like canvas or linoleum, may 
be cut with nearly the same ease as silk. 

Perhaps the most noteworthy feature 
of the shears, the maker says, is that 
although they will cut any material 
from silk to asbestos, they afford safety 
te the operator. The reason for this 
safety in operation is that the blades 
move only about x in. (1.6 mm.) at 
the actual cutting edge. This cutting 
edge is well back along the blades, the 
ends of the blades being unsharpened. 


Double-Reflector Light 
Projector 


An intense main beam of light pro- 
jected on the road ahead of the car 
for a distance of a quarter mile, a sec- 
ondary beam covering the sides of the 
roadway and a third subdued illumina- 
tion diffused immediately in front of 
the lamp are the three beams of illu- 
mination claimed for the automobile 
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" PROJECTS QUARTER-MILE BEAM 


headlight now being marketed by J. T. 
Roffy, 340 Lewis Avenue, Brooklyn, 
N. Y. Two reflectors are used instead 
of one, the main one reflecting the rays 
from the bulb directly ahead, while the 
secondary or return-ray reflector facing 








610 


it aids in obtaining the diffused general 
illumination and the secondary wide- 
angle beam. As can be seen from the 
illustration herewith, direct visibility 
of the lamp filament is obscvred. With 
the switch at “dim” this lamp is said 
to project an effective light having the 
same triple illumination characteristics 
as the “full” burning of the bulb, 
though, of course, in a less intense 
degree. 

The maker points out that coupling 
the one reflector against the other of 
different angularity produces an I-sec- 
tion effect of great strength against 
warping. Thus the geometrical lines of 
reflectors act as the body of the lamp, 
permitting it to be assembled of fewer 
parts and eliminating considerable 
weight. Since lamp filaments vary not 
only in focal strength but in deviation 
of axis, an adjustment of the bulb is 
sometimes necessary. In the Roffy 
lamp adjusting the focus as well as 
turning the bulb and aligning the en- 
tire headlight can be done while the 
lamp is burning, without the necessity 
of opening the casing. 


Oil Reversing Switch for 
Large Motors 


A primary oil reverse switch has just 
been brought out by the Cutler-Hammer 
Manufacturing Company, Milwaukee, 
Wis., for high-voltage slip-ring motors 
such as are used in steel mills, mine 
hoists and similar service. It is de- 
signed for use with installations where 
it is desirable to have a remotely con- 





UNIT-TYPE CONSTRUCTION 


trolled oil switch to connect the pri- 
mary winding to the lines for either re- 
versing or non-reversing service. The 
switch consists principally of two 
three-pole switch units each operated 
by a high torque motor. 

Among the interesting features of 
this switch indicated by the maker are 
the unit tank construction and the 
means of lowering the tanks for in- 
spection, repairs and renewal of oil. 
Unit tank construction increases ac- 
cessibility and saves time and labor in 
locating trouble and making repairs. 
Construction of the stationary and 
moving members is such that the arc 
is broken horizontally rather than ver- 
tically. 

This construction, it is pointed out, 
allows the are to rise to the point 


ELECTRICAL WORLD 


of rupture without burning parts not 
designed for such duty, and since the 
rupture takes piace near the top of 
the oil, it is well away from all sedi- 
ment. Hence frequent inspections and 
renewals are unnecessary. In case of 
serious damage to any single-pole unit 
it may be removed without disturbing 
any of the others. The tanks are lined 
with a heavy asbestos material to pre- 





Desk and Wall Fans 


Three desk and bracket models have 
been added to the line of fans marketed 
by the Kendrick & Davis Company, 
Lebanon, N. H. 


Deflection Potentiometer 
For measuring any voltage up to 1 
volt the Northrup “millivolter,” a port- 
able potentiometer, has been developed 
by the Pyroelectric Instrument Com- 
pany of Trenton, N. J. 


Safety Switch 
For use in installations not requir- 
ing a comparatively large amount of 
current a 30-amp., 125-volt inclosed 
safety switch has been placed upon the 
market by the Square D Company, De- 
troit, Mich. 


Portable Conveyor 
Loading, unloading, piling, storing 
and similar operations in handling bulk 
material and light articles may be 
accomplished by the scoop conveyor 
being manufactured by the Portable 
Machinery Company, Inc., Passaic, N. J. 


Utility Stove 
A small flat electric stove for boiling, 
frying and toasting is a recent addition 
to the line of heating devices manufac- 
tured by the National Electrical Heat- 
ing Company, Ltd., of Toronto, Canada. 


Light-Weight Cleaner 
The “Torrington” electrically oper- 
ated vacuum cleaner made by the Na- 
tional Sweeper Division of the Torring- 
ton Company, Torrington, Conn., has 
been supplemented by the “Miss Domes- 
tic,” a new light-weight suction cleaner. 


Electric Haulage System 
To transport material in mines and 
similar locations the Electric Carrier 
Company, 220 Broadway, New York 
City, is manufacturing an electric haul- 
ing system consisting of cars and 
tracks. 


Commercial Electric Furnace 

Temperatures of 200 to 1100 deg. 
Fahr. (90 to 1090 deg. C.) are obtain- 
able in the oven-type electric furnace 
recently put on the market by the 
Modern Equipment Company, Taunton, 
Mass., for annealing, enamel baking, 
drying and kindred operations. 


Notes on Recent Appliances 
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vent grounding of any live parts should 
the tank be pushed out of place and 
also to serve as an additional safeguard 
in case of oil sludging. 

The contactor panel at the extreme 
right of the switch is controlled from 
a master switch or push buttons. Very 
little current is said to be required as 
the motors used have high resistance 
rotors. 
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Motor-Driven Lubricant Pumps 
Centrifugal-type motor-driven lubri- 
cant pumps have been placed on the 


market by the Fulflo Pump Company, 
Blanchester, Ohio. 


Heavy-Duty Safety Switches 
Heavy-duty safety switches of the 
quick-break type are being made by the 
Palmer Electric & Manufacturing Com- 
pany, Boston, Mass. 


Laboratory Heater 
An electric heater for use in chemical 
laboratories in heating round-bottomed 
flasks has been developed by the Wach- 


tel’s Physician Supply Company, Savan- 
nah, Ga. 


Demagnetizer 
To demagnetize gages, bearings, 
rings, cutters, etc., the “Bulldog” de- 
magnetizer is being made by the Elec- 
tric Brazing & Welding Machine Com- 
pany, 30 Church Streeet, New York 
City. 


Refillable Fuse 
The “Yankee” refillable fuse is being 
made by the Metropolitan Electric Man- 
ufacturing Company, East Avenue and 


Fourteenth Street, Long Island City, 
N. fF. 


Condenser for Radio Equipment 

The Dubilier Condenser Company of 
217 Center Street, New York City, is 
marketing a condenser for use with 
radio equipments. 


Battery-Charging Rectifiers 
For automatically charging storage 
batteries two types of rectifiers are 
being manufactured by the U. S. E. M. 


Company, 301 West Thirty-fifth Street, 
New York City. 


Flexible-Shaft Machine 
Equipped with scraping and cleaning 
burrs, a motor driving a flexible shaft 
is being made by R. S. Haskins, 547 
West Washington Boulevard, Chicago. 


Electrically Heated Water-Filled 
Radiators 

Having current consumptions of 
from 638 to 935 watts, various sized 
water-filled radiators heated by elec- 
tricity are being manufactured by 
Rapid Raditors, Ltd., Toronto, Ont., 
Canada. 
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Foreign Trade Opportunities 


Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and Do- 
mestic Commerce, Washington, by men- 
tioning the number. 

Captain George Sykes, who has been in 
the United States nearly four years, al- 
tached to the British War Mission in a 
commercial capacity, sails for Europe in 
May. He has joined the Dutilh-Smith- 
McMillan Company, an international house, 
as London manager of its engineering and 
railroad departments. For many years 
prior to the war Captain Sykes was con- 
nected with electrical manufacturers in the 
sales and engineering departments and with 
power and traction corporations. He will 
be glad to hear from firms wishing to in- 
troduce their electrical products in Europe. 
His New York address is 50 Broad Street, 
and his London office is Central Buildings, 
Totehill Street, Westminster. 


Captain Neale, civil engineer-in-chief’s 
department, room 1004, Admiralty, Lon- 
don, S. W. 1, desires catalogs from manu- 


facturers of electrical 
pose of reference. 


A man in Denmark (No. 28,653) desires 
to secure an agency for the sale of elec- 
trical accessories, armatures and railway) 
equipment. 

A firm in Norway (No. 28,656) desires 
to secure an agency for the sale of elec- 
trical materials, such as cable, wire and 
accessories, and insulating materials. Cor- 
respondence may be in English. 

A man in Belgium (No. 238,663) desires 
to secure an agency for the sale of ma 
terial and supplies for tramways and elec- 


apparatus for pur- 
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trical generators and electrical equipment 
of all kinds, and he wishes to secure agen- 
cies for same. 


A commercial association in Belgium (No. 
28,697) wishes to communicate with man- 
ufacturers of electric motors in order to 
establish business connections. 





CONSOLIDATION OF ENGLISH ELEC- 
TRICAL CONCERNS.—tThe English Elec- 
tric Company, Ltd., Abchurch Yard, Can- 
non Street, London, E. C. 4, has been 
formed to consolidate under one direction 
and management the various interests of 
the following companies, in all of which 
a predominating control exists: Coventry 
Crdnance Works, Ltd., Dick, Kerr & Co., 
Ltd., Phoenix Dynamo Manufacturing Com- 
pany, Ltd., United Electric Car Company, 
Ltd., and Willans & Robinson, Ltd. 


FEDERAL TRADE COMMISSION 
CITES BATTERY CONCERN.—Declaring 
it has reason to believe from preliminary 
investigation that James B. Schafer, De- 
troit, operating under the trade name Uni- 
versal Baitery Service Company, with the 
intent, purpose and effect of misleading 
the public, adopted the trade name of a 
previously established competitor, the Uni- 
versal Battery Company, Chicago, with 
only the word “service’’ added, and more- 
over imitated that competitor's advertising 
in style and color scheme, the Federai 
Trade Commission announces that it has 
issued formal complaint of unfair competi- 
ition against Mr. Schafer. The Universal 
Battery Company, the complaint points 
out, had an established business in Michi- 
gan at the time that Mr. Schafer began to 
operate as the Universal Battery Service 
Company. Mr. Schafer was cited to appear 
before the commission in Washington on 





April 17. 
THE OKONITE COMPANY, Canal 
Street, Passaic, N. J., manufacturer of 


insulated wires, etc., has filed notice of an 
increase in its capital from $600,000 to 
$1,500,000, to provide for expansion. 
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same holds for telegrapn and_ telephones 
and their component parts and materials 


for use therein. 


THE GENERAL ELECTRIC EDISON 
CORPORATION OF CHINA has filed no- 
tice of a change in its corporate name to 
the China General Edison Company, Inc. 


THE SHEPARD ELECTRIC CRANE & 
HOIST COMPANY has opened an office in 
the new Lexington Building, Baltimore, 
Md., with Norman P. Farrar, formerly dis- 
trict manager of the Philadelphia terri- 
tory, in charge. 


THE NORTH COAST ELECTRIC COM- 
PANY, electrical jobber, Seattle and Ta- 
coma, has opened a branch at 331 Everett 
Street, Portland, Ore., where a large stock 
of electrical supplies will be carried.  L. 
S. Ruble, formerly with the Northwestern 
Electric Company and later with the Coast 
Steel & Machinery Company, has taken 
charge. 


E. V. ADAMS succeeds G. K. Heyer as 
railway sales engineer of the Western Elec- 
tric Company. He has been a Western 
Electric man since 1910, when he began 
in the railway sales department of the 
Chicago house. He was transferred to St 
Louis in 1912 and the following year went 
to New York, where his headquarters will 
remain. 


H. MOE AND C. A. BRIDGES, who were 
with the Phoenix Light Company of Mil- 


waukee, Wis., have organized the Moe- 
Bridges Company at 60-64 Third Street, 
that city. The new company will manu- 


facture lighting fixtures for the trade and 
will job glassware. Sample fixtures are 
now ready. It is not planned to sell elec- 
trical supplies or fixture parts. 


THE ELECTRIC STORAGE 


BATTERY 
COMPANY, Philadelphia, 


recently con- 


cludéd a five-day “Victory” convention at 
Officers, 
depart- 


the Bellevue-Stratford 
branch office sales 


Hotel. 
managers and 





OFFICERS, SALES MANAGERS AND DEPARTMENT HEADS AT “VICTORY” CONVENTION OF ELECTRICAL STORAGE 


tric lighting. 
French. 

A firm in Norway (No. 28,680) wishes 
to purchase electric fixtures and electrical 
appliances (light, heat and power service). 
Payment, ‘banker’s confirmed credit in New 
York. Correspondence may be in English. 

A merchant in Switzerland (No. 28,684) 
desires to secure an agency or to purchase 
electrical appliances. Correspondence should 
be in French. 

A merchant in England (No. 28,688) 
desires to buy outright or to secure an 
agency for the sale of gramophone motors, 
fAashlamps, bulbs and refills. He will pay 
eash for first order. 

A merchant in Italy (No. 28,703) wishes 
to purchase a plant for the manufacture 
of caustic soda and carbonate soda by elec- 
trolytic or other cheaper system, to begin 
with a capacity output of from 3 to 5 tons 
of caustic soda per day. He also wishes 
to purchase machinery for the manufacture 
of soda drums. He desires to receive in- 
formation as to the amount of electric 
energy required, cost of plant and the cost 
of manufacture per ton of soda. Corre- 
spondence may be in English. 


A man in Australia (No. 28,705) whose 
business gives him a commanding position 
among mining, timber and other enterprises 
states that there is a great need for elec- 


Correspondence should be in 


BATTERY COMPANY 


THE GASTON, WILLIAMS & WIG- 
MORE ELECTRICAL ENGINEERING 
CORPORATION, 39 Broadway, N. Y., has 
filed notice with the Secretary of State on 
an increase in its capitalization from $500,- 
000 to $1,000,000. 


CAPT. A. U. WETHERBEE, who re- 
cently received his discharge from the 
Chemical Warfare Branch of the service 
and who was formerly chief engineer and 
assistant works manager of the Niagara 
Alkali Company, has become chief mechan- 
ical engineer of the Powdered Coal En- 
gineering & Equipment Company of Chi- 
cago. 


THE MORSE CHAIN COMPANY, 
Ithaca, N. Y., announces that it is advised 
by P. A. Morse of the Morse Engineering 
Company, its Western representative, St. 
Louis, Mo., that the Kansas City offices 
have been removed from the R. A. Long 
Building to more commodious rooms, Suite 
211-212, Finance Building, with W  V. 
Warner as office district manager. 


THE WAR TRADE BOARD announces 
that export licenses to Bulgaria, Turkey 
and the Black Sea ports will be granted 
only in exceptional cases for electrical ap- 
pliances adapted for use in war and their 
component parts. For Bulgarian ports the 


ment heads discussed and formulated 
plans to meet the increased demand for 
batteries for commercial purposes. A 


banquet at the Germantown Cricket Club 
closed the convention. 


THE ROLLER-SMITH COMPANY, 233 
Broadway, New York City, announces the 
appointment of the P. I. Perkins Company, 
141 Milk Street, Boston, Mass., as its 
agent in Massachusetts, Connecticut and 
Rhode Island. The P. I. Perkins Company 
will handle in this territory the Roller- 
Smith Company’s line of instruments, cir- 
cuit breakers and meters and has arranged 
to have W. A. Blachford give his special 
attention to this line. 


ROBERT L. STILES of Wilkinsburg, 
Pa., until recently connected with the 
Westinghouse Electric & Manufacturing 
Company, has purchased the stock of I. 


N. Butterworth in the Tri-City Electric 
Company and the Tri-City Electric Sup- 


ply Company and is now actively engaged 
with E. M. Kunkel in the management of 
the two interests in Davenport, Ill. W. J. 
3all, president of the Tri-City Blectric 
Company and manager of the Moline house, 
has as his assistant as engineer and es- 
timator J. H. Wright, who had charge of 
all electrical construction work for the 
sa & Q. railroad shops until the war, 
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and who has since then been with one of 
the large ammunition plants in the same 
capacity. 


THE MANHATTAN ELECTRICAL 
SUPPLY COMPANY, New York City, has 
arranged to handle Emerson and ‘North- 
wind’ Fans at its several Manhattan stores. 


THE HARGREAVES BATTERY COM- 
PANY, Kansas City, Mo., will occupy the 
new two-story building being erected by 
H. L. Tomlin on McGee Traffic Way. 

THE WESTERN DRY BATTERY COM- 
PANY, Seattle, Wash., manufacturer of 
“Bulldog” dry cells, has just moved into 
its two-story factory at Fifteenth Avenue 
West and Wheeler Street. 


LAWFORD GRANT, who has severed 
his connection with the Eugene F. Phillips 
Electrical Works, Ltd., Montreal, was on 
Feb. 8 entertained at dinner at the Engi- 
neers’ Club in that city by the staff of the 
company and presented with a mahogany 
clock. 


JAMES M. BROWN, formerly Western 
sales manager of the Electric Cable Com- 
pany, has recently been appointed special 
representative of the automotive equipment 
and electrical departments of the H. W. 
Johns-Manville Company, with headquar- 
ters in Chicago. 


R. J. PARVIN, who for some time past 
has been connected with the Vulcan Soot 
Cleaner Company at Du Bois, Pa., has 
severed his connection with the home office 
and is now Wisconsin sales representative 
for both that company and the Vulcan Fuel 
Economy Company, with headquarters in 
the Collins Building at Fond du Lac, Wis. 


THE ILLINOIS ELECTRIC COMPANY, 
Chicago, did not inclose a discount sheet 
with the new issue of its catalog which 
is just being distributed. As soon as price 
conditions become normal the _ discount 
sheet will be issued regularly and a copy 
will be sent to all those who received the 
2atalog. 


THE GENERAL ELECTRIC COMPANY 
has recently opened building No. 4, Fort 
Wayne, Ind., which will be devoted to the 
small-motor production department of the 
works. When the departments are com- 
pletely installed, they will have an output 
of thousands of motors a week and the 
building will be the largest in the worid 
devoted exclusively to the construction of 
small motors, it is reported. 


THE TERRY STEAM TURBINE COM- 
PANY makes the deferred announcement 
that since the death of Charles E. Hague 
in April, 1917, its interests in the Phila- 
delphia district have been under the su- 
pervision of V. L. Sanderson, with head- 
quarters at 605 Widener Building. James 
H. Weir has recently become associated 
with the company as assistant to Mr. 
Sanderson in that district. 


PAUL W. KOCH & COMPANY is the 
name of the new concern at 19 South Wells 
Street, which is a combination of the for- 
mer firm of Koch & Sandidge and the 
Electrical Sales Engineers, Inc. The new 
company, of which Paul W. Koch is presi- 
dent, is capitalized at $25,000. Formerly 
the Electrical Sales Engineers, Inc., han- 
dled the Condit, Esterline, Lewis and Roth 
lines. The Jiffy cutter was the principal 
line formerly handled by Koch & Sandidge. 
The new firm will specialize in labor-saving 
devices, particularly those which find ap- 
plication in industrial plants. 


THE DAYTON (OHIO) FAN & MOTOR 
COMPANY announces its reorganization, 
and new officers as follows: Edwin. .O. 
Waymire, president; Tee Warren James, 
vice-president ;. Clyde C. Miner, secretary 
and treasurer. Mr. Waymire has been con- 
nected with the Dayton Fan & Motor Com- 
pany in. an official capacity since the very 
beginning of its business twenty-eight years 
ago. Mr. James is a Dayton attorney and 
financial man, and Mr. Miner has been 
connected. with the Robbins & Myers Com- 
pany for the past twenty vears as general 
auditor and credit manager. It is the in- 
tention of the company to build immediately 
new factories. with a floor space of ap- 
proximately 100,000 sq.ft., to accommodate 
its expanding business. Plans have already 
been laid to. engage in the production of 
small motors, both alternating-current and 
direct-current, for the resale manufacture 
of household electrical appliances. An or- 
ganization is ‘being perfected, adequate 
buildings will. be erected, and the company 
confidently expects that within six months 
it will be ready to produce these motors in 
large quantities , 
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FANS.—A pocket-size booklet containing 
descriptive matter about its fans has been 
issued by the Century Electric Company 
of St. Louis, Mo. 


FUSES.—A folder issued by J. H. Faw, 
37 Warren Street, New York City, has for 
its subject “Fawsco” auto fuses, which are 
procurable in glass, fiber and link types. 


LIGHTING FIXTURES.—A broadside 
describing and illustrating its line of light- 
ing fixtures has recently been issued by the 
Perfeclite Manufacturing Company, Seat- 
tle, Wash. 


TOGGLE BATTERY SWITCHES.—Har- 
vey Hubbell, Inc., Bridgeport, Conn., has 
issued bulletin No. 16-7, covering Huhbelli 
toggle battery switches and superseding 
bulletin No. 16-I. 





FUEL ECONOMIZER.—Bulletin No. 151 
has been brought out by the Green Fuel 
Economizer Company, 90 West Street, New 
York City, to tell about the advantages and 
construction of Green’s fuel economizers. 


LAMP GUARDS. — Flexco-Lox lamp 
guards and split-handle portables are the 
subject of a circular recently prepared by 
the Flexible Steel Lacing Company, 522 
South Clinton Street, Chicago. 


RAZOR-BLADE 


SHARPENER. — The 
Green automatic 


safety-razor-blade sharp- 
ening machine is the subject of a folder 
distributed by the American Sharpening 
Machine Company, 184 West Washington 
Street, Chicago. 


PORTABLE DRILLS.—Information about 
six models of portable electric drills, all 
equipped with pistol grips and triggers, is 
contained in a new folder from the Black 


& Decker Manufacturing Company, Balti- 
more, Md. 


ATR COMPRESSORS.—A two-stage au- 
tomatic air compressor and a combination 
air compressor and buffer or grinder are 
described in a folder distributed by the 
United States Air Compressor Company, 
Cleveland, Ohio. 


MAZDA LAMPS.—Information about 
Edison Mazda lamps, written in question 
and answer style, has been prepared and 
is being issued in booklet form by the 
Edison Lamp Works of the General Electric 


Company, Harrison, N. J., for users of its 
lamps. 


HIGH-TENSION EQUIPMENT. — The 
Electrical Engineers’ Equipment Company, 
710 West Madison Street, Chicago, has 
issued in its Bulletin No. 108 information 
on outdoor switching equrpment. Various 
combinations of lightning arresters, switch- 


es, fuses, choke coils and insulators are 
shown. 


MOTORS.—Superseding Bulletin No. 39, 
No. 45 has been issued by the Electro- 
Dynamic Company, Bayonne, N. J., and 
gives ratings and dimensions of type “S” 
interpole constant and adjustable speed 
motors. Bulletin No. 100 is also available, 


describing type “S” interpole direct-current 
motors. 


BUSBAR AND WIRING SUPPORTS.— 
The Delta-Star Electric Company, 2433 Ful- 
ton Street, Chicago, has just prepared bul- 
letin No. 34, a forty-eight-page publication 
having for its subject unit-type outdoor- 
form busbar and wiring supports. More 
than 200 illustrations and line drawings are 
included in the new bulletin, which will 


be of special value to designers of outdoor 
substations. 


ELECTRIC STEEL FURNACES.—The 
Pittsburgh Furnace Company of Pittsburgh, 
Pa:, and Milwaukee, Wts., has issued a 
bulletin entitled ‘“‘Electrte Are Furnace.” 
The advantages of the arc type of electric 
steel furnaces for melting steel are com- 
pared with the crucible, the open-hearth 
furnace and the converter. The use of 
acid or basic-lined electric steel furnaces 
is also discussed. 


POCKET-SIZE WIRING CHARTS.—A 
wiring chart for determining. the proper 
wire size for use on circuits of 110-125- 
volt country-home lighting systems has 
just been prepared by the National: Lamp 
Works of the General Electric Company, 
Cleveland. Ohio...-It. is similar. to the. low- 
voltage, 28-32-volt wiring chart for coun- 
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try homes distributed in July of last year. 
To aid in distinguishing the two charts, 
the new one is salmon-colored and is con- 
tained in an envelope on which the printing 
is done in dark red. 


HEATING DEVICES. — A  thirty-two- 
page illustrated list of American Beauty 
electrical heating appliances has been pre- 
pared by the American Electrical Heater 
Company, Detroit, Mich. 


DIRECT-CURRENT AMMETERS AND 
VOLTMETERS.—tThe 4-in. “Imps,” direct- 
current ammeters and voltmeters, made by 
the Roller-Smith Company, 233 Broadway, 
New York City, are described in bulletin 
No. 410, recently distributed. 


TRANSMISSION TOWERS, ETC.—The 
Blaw-Knox products-booklet enumerates the 
variety of products manufactured by the 
Blaw-Knox Company, Pittsburgh, Pa. 
These products fall under main headings of 
fabricated steel, plate work, transmission 
towers, furnace equipment, buckets, steel 
forms and mixers. 


ELECTRICAL SUPPLIES.—The West- 
inghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., is now dis- 
tributing its annual catalog of electrical 
supplies for 1919 in bound form instead of 
as loose leaves. The book is cloth-bound, 
contains 1276 pages and is thumb-indexed. 
Some of the sections in this very complete 
catalog cover lightning arresters, fuses and 
switches, carbon circuit breakers, safety 
switches, oil circuit breakers, switchboards, 
voltage regulators, switchboard accessories, 
meters, instruments and relays, distribution 
transformers, feeder regulators, transformer 
apparatus, insulating materials, line mate- 
rials, railway accessories, lighting mate- 
rial, rectifier outfits, fans, heating appli- 
ances, ranges, industrial heating appliances, 
motors and controllers, etc, 
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THE DALLAS (TEX.) ELECTRIC COM- 
PANY has been incorporated with a capital 
stock of $10,000 by Elton Hoyt, R. H. 
Townsend and F. L. Richardson. 


THE KESTING-KOPP-KEYSTER COM- 
PANY of Philadelphia, Pa., has been incor- 
porated with a capital stock of $25,000 to 
manufacture electric wire, ete. Edward 
Kramer is interested in the company. 


THE FORT WAYNE (IND.) ELECTRIC 
EQUIPMENT COMPANY has been incor- 
porated with a capital stock of $15,000 to 
buy and sell Delco light products. The 
incorporators are: Edwin H. Walker, Harry 
W. Meyers and A. Meyers. 


THE ELECTROLABS COMPANY of 
Pittsburgh, Pa., has been incorporated by 
Waldes G. Swaney, Allen T. C. Gordon and 
David E. Ballinger of Pittsburgh. The 
company is capitalized at $25,000 and pro- 
poses to manufacture and deal in electrical 
appliances. 


THE MORAN (IND.) ELECTRIC 
LIGHT & POWER COMPANY has been 
incorporated by Nicholas E. White, John 
Cc. Weida and J. White. The company is 
capitalized at $25,000 and proposes to gen- 
erate and distribute electricity for lamps, 
heaters and motors. 


THE CALAIS (ME.) POWER COM- 
PANY has been incorporated by William F. 
Hanson, Reed V. Jewett and Ashley St. 
Clair. The company is authorized to con- 
struct dams and power plants on Howard 
Mill stream in Calais. The capital stock 
of the company is not to exceed $50,000. 


THE HARRIS ZINC PROCESS COM- 
PANY of Michigan has filed articles of 
incorporation under the laws of the State 
of Delaware. The company is capitalized 
at $125,000 and proposes to manufacture 
electric equipment of all kinds. The local 
incorporators are: George G. Steigler, J. 


H. Dowell and W. F. Keefe, all of Wilming- 
ton, Del. 


THE FLORIDA BATTERY COMPANY 
of Jacksonville, Fla., has been incorporated 
with a capital stock of $10,000 to manu- 
facture, buy and sell, recharge, repair, etc., 
electrical batteries of all kinds, and also 
to own and operate battery service sta- 
tions and garages, and to deal in autos and 
motor. vehicles. The officers are:. Julian 
Perivitte, president; Fred Volz, vice-presi- 
dent,.and Daniel B. Howes, secretary and 
treasurer. 
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New England States 


PLYMOUTH, N. H.—A bill has been pre- 
sented to the State Legislature for a char- 
ter for the Kineo Electric Company for 
the purpose of distributing electricity: for 
lamps and motors in the towns of Rumney, 
Campton, Ellsworth, Thornton and Plym- 
outh. The incorporators are Ezra C. Chase, 
Edward A. Chase, William J. Randolph, 
Alvin F. Wentworth, George P. Loveland 
and others. 


LENOXDALE, MASS.—The Lenox Elec- 
tric Company has secured a site in Lenox- 
dale on which it proposes to erect an 
emergency substation, which will be con- 
nected with the high-tension wires of the 
Pittsfield Electric Company. This will 
give the Lenox company two sources of 
supply, the other being from the power 
plant of the Monument Mills at Glendale. 


LUNENBURG, MASS.—At the annual 
town meeting it was voted to sell the mu- 
nipical electric lighting plant. Energy to 
operate the system is purchased from the 
Fitchburg (Mass.) Gas & Electric Com- 
pany. 


SPRINGFIELD, MASS.—The city prop- 
erty committee is considering the installa- 
tion of an electric generator in the heating 
plant of the municipal group to furnish 
electricity for illuminating the city hall, 
the auditorium, the police station and fire 
department headquarters. 


WESTFIELD, MASS.—Plans are under 


consideration by the officials of the Crane’ 


Company, paper manufacturer, for the in- 
stallation of electric power to replace its 
present steam-power plant. 


WESTFIELD, MASS.—Application has 
been made to the Municipal Light Com- 
missioners by residents of Southwich to 
extend the municipal lighting service to 
that town. The officials of the Russell 
Falls paper mills have petitioned the com- 
missioners for an extension of the power 
lines to Russell Falls to furnish power to 
operate the paper mills. Work is nearly 
completed on the installation of electric 
equipment at the municipal plant for utiliz- 
ing energy from the power plant of the 
Turners Falls (Mass.) Power & Electric 
Company. The local plant will soon be 
closed down. 


WATERBURY, CONN.—The Connecticut 
Light & Power Company has petitioned the 
State Legislature for extensive amendments 
to its charter giving it further control of 
the water power of the Housatonic River. 
The proposed amendments authorize the 
Housatonic Company to take water from 
the Ten Mile River at a point where it 
discharges below the dam of the New Mil- 
ford Power Company. The company also 
asks for authority to install apparatus to 
draw up excess water of the stream to 
use it for the development of electricity, 
and also for permission to develop a water 
power at Shepaug and for the right to 
take land by eminent domain as the Rocky 
River Power Company was privileged to 
do, with the approval of the Superior Court. 
The company has a right to construct a 
series of dams between Shepaug and New 
Milford, and now it desires to build one 
dam which will best develop the power of 
the river. 


Middle Atlantic States 


BABYLON, N. Y.—The Babylon Rail- 
road Company is negotiating with the town 
officials for a franchise permitting the com- 
pany to furnish electricity for lamps and 
motors to the municipality. At present the 
service is furnished by the Long Island 
Lighting Company. 


ELMIRA, N. .Y.—The Elmira Water, 
Light & Railroad Company, it is reported, 
contemplates extensions to its power plant 
on East Water Street. 


PERRY, N. Y.—The installation of an 
additional 500-kw. turbo-generator set is 
reported to be under consideration by the 
Perry Electric Light Company. 


ROME, N. Y.—Plans are under consid- 
eration for improvements at the Rome 
State Custodial Asylum, including exten- 
sions to the electric power plant, to cost 
about $20,000; new stokers and other equip- 
ment at the boiler plant, $10,000, and new 
machine and repair shops, $20,000. Charles 
Bernstein is superintendent. 


TOMPKINSVILLE, N. Y.—Bids will be 
received by the superintendent of light- 
houses, Tompkinsville, N. Y., until March 
28 for furnishing and installing on present 
runways one 10-ton, 28-ft.-span - electric 
traveling crane, operated from the floor in 
plate shop at the general lighthouse depot, 
Tompkinsville. 





ELECTRICAL WORLD 






Construction 


News of Projects, Plans, Bids and Con- 
tracts. Notes on Work Under Way 


WATERTOWN, N. Y.—Plans are being 
prepared by the Northern New York Utili- 
ties, Inc., for an addition, 30 ft. by 38 ft., 
to its electric generating plant at Effley 
Falls, construction of steel penstock, 120 ft. 
long, revamping present dam, ete. J. B. 
Taylor is president. 


SOUTH AMBOY, N. J.—Preparations are 
being made by the Pennsylvania Railroad 
Company for rebuilding the boiler plant 
and auxiliary steam buildings at its local 
railroad yards. 


BLAIRSVILLE, PA.—Plans have been 
prepared by the Schwarzenbach-Huber 
Company of Allentown for an addition to 
its local plant, including a factory building, 
eeeen to engine room, etc., to cost about 

95, ; 


DENTON, MD.—Work will soon begin 
on improvements to the plant of the Pen- 
insular Light & Power Company, con- 
trolled by the Eastern Shore Gas & Elec- 
tric Company of Salisbury, including driv- 
ing wells, installation of boiler, steam pip- 


ing, ete. The boiler has already been 
purchased. F. W. Woodcock of Salisbury, 
general superintendent, will have charge 


of the work. 


MYPRSVILLE, MD.—Preparations are 
being made by the Hagerstown & Frederick 
Railway Company for the construction of 
a substation, car barn and freight station 
in Myersville, to cost about $10,000. Paal 
Smith of Frederick is superintendent of 
transportation. 


ST. ALBANS, W. VA.—The St. Albans 
Water & Electric Company and the Camp- 
bell Brothers Ice Company have been 
consolidated under the name of the St. 
Albans Light, Water & Ice Company. The 
company is capitalized at $100,000 and pro- 
poses to improve and increase the output 
of the plants. 


NORFOLK, VA.—The Bain Peanut Com- 
pany, it is reported, would like to receive 
prices on 200-hp. Corliss engines and gen- 
erators, 


North Central States 


BATTLE CREEK, MICH.—At an elec- 
tion to be held in April the proposal to 
issue $400,000 in bonds to establish a mu- 
nicipal electric light plant in Battle Creek 
will be submitted to the voters. The con- 
tract for street lighting will not expire for 
three years. 


DETROIT} MICH.—The American 
Blower Company has secured a site along 
the Detroit Terminal Railroad tracks near 
Gratiot and Grinnel Avenues on which it 
proposes to build a plant, to cost about 
$750,000. 


HIGHLAND PARK, (DETROIT P. O.). 
MICH.—Bids will be received by the city 
of Highland Park about May 1 for the 
construction of a hospital building and also 
a power and heating plant to cost about 
$300,000. M. J. Strum, 114 South Michi- 
gan Avenue, Chicago, Ill, is architect. 


HUDSON, MICH.—Arrangements have 
been completed by the Southern Michigan 
Light & Power Company of Hudson for the 
erection of an electric transmission line 
from Hudson to Rollin and Manitou Beach. 
The contract price is $4,500 and $300 per 
mile for stub lines. 


MARQUETTE, MICH.—Extensions are 
contemplated to the municipal electric light 
plant, to cost about $100,000. 


YPSILANTI, MICH.—The City Council 
is considering drilling a new well, rebuild- 
ing wheel pit, installing twelve hydrants 
and new pumping machinery with electric 
auxiliary equipment. The cost is estimated 
at about $32,000. W. R. Caldwell is city 
engineer. 


CLEVELAND, OHIO.—The Cleveland 
Automobile Company, East Thirty-first 
Street, is contemplating the construction 
of a factory. to cost about $500,000. KE. 
McGeorge, 1900 Euclid Avenue. architect. 


CLEVELAND, OHIO.—Plans have been 
prepared by A. A. Lane & Company of 
Cleveland, architects, for the erection of a 
battery building for the Willard Storage 
Battery Company, 246 East 131st Street, 
to cost about $150,000. 
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CLEVELAND, OHIO.—Plans have been 
prepared by Lockwood & Green, architects, 
60 Federal Street, Boston, Mass. for an 
electric substation to be erected by the 
Mechanical Rubber Company, 8616 Lisbon 


Street, Cleveland. The cost is esti 
at $160,000. stimated 


LIMA, OHIO.—The City Council has au- 
thorized bids advertised for an ornamental 
lighting system for North Main Street from 
the Public Square to the Pennsylvania 
Railroad. Bids will be received for both 
electric and gas lamps. 


SANDUSKY, OHIO.—The, Matthews En- 
gineering Company, it is reported, has been 
awarded contract for furnishing 200 elec- 
tric plants for Y. M. C. A. buildings. 


BLUFFTON, IND.—The City Council is 
considering the purchase of a 1000-kw. 
turbo-generator for the municipal electric 
light plant. Extensions to the plant are 
necessary to meet the increasing demand 
for electrical service, including the sale of 
electricity to the Linn Grove Light & Water 
Company, recently organized. 


EAST CHICAGO, IND.—Contract has 
been awarded by the Indianapolis Water 
Company to the Warner Construction Com- 
pany of Chicago, Ill, for a water filtra- 
tion plant in East Chicago for the East 
Chicago & Indiana Harbor Water Company. 
Chemical and filter houses will be erected 
and extensions made to the boiler house 
and also to the pumping station. One new 
boiler and two new pumps will be installed. 


INDIANAPOLIS, IND.—The Merchants’ 
Heat & Light Company is considering im- 


provements to its building at 744 Washing- 
ton Avenue. 


PIERCETON, IND.—The Pierceton Light 
& Water Company, recently incorporated 
with a capital stock of $35,000, proposes to 
furnish light, power and water service in 


Pierceton. J. T. Brosnahan of Pierceton 
is interested. 


_ CERRO GORDO, ILL.—The Central I- 
linois Electric Company of Decatur has 
applied to the Public Utilities Commission 
for approval of sale of its Cerro Gordo 
system, including the villages of Cerro Gor- 
do and Oakley and intervening territory, to 
the Cerro Gordo Electric Light Company. 
The latter company has petitioned for a 
certificate of convenience and necessity to 
operate an electric light, heat and power 
system in Cerro Gordo and Oakley and for 
authority to issue $20,000 in capital stock. 
The company contemplates extensions to its 


plant equipment, transmission lines and 
service. 


GALENA, ILL.—The Interstate Light & 
Power Company is contemplating the in- 
stallation of a 5000-kw. steam turbine to 
replace the 2000-kw. turbine now in use. 


ROCK ISLAND, ILL. — Arrangements 
have been made by the People’s Power 
Company whereby the work of equipping 
the 180 houses for the United States Hous- 
ing Corporation for electric and gas serv- 
ice, which was started last fall, will be 
completed. 


GREEN BAY, WIS.—Manufacturers and 
others using electricity in Kewaunee, Al- 
goma, Casco, Luxemburg and New Frank- 
lin have petitioned the Wisconsin Public 
Service Company of Green Bay to extend 
its electric transmission lines to those 
towns to furnish electricity for lamps and 
motors. Municipal plants are furnishing 
electrical service in Kewaunee and Al- 
goma. C. R. Phenicie is general manager. 


DALTON, MINN.—A franchise has been 
granted to Rude & Olsen to construct and 
operate an electric light plant in Dalton. 


HAMPTON, IOWA.—The City Council 
is considering establishing a municipal elec- 
tric light plant in Hampton. 


MARSHALLTON, IOWA.—At an elec- 
tion to be held March 30 the proposal to 
issue $400,000 to establish a municipal elec- 
tric light plant will be submitted to the 
voters. 


KANSAS CITY, MO.—A large amount of 
electric wiring and fixtures, etc, will be 
required in connection with the erection of 
the new building for the Electric Theater. 


ST. LOUIS, MO.—Plans hav? been pre- 
pared by the McQuay, Norris Manufactur- 
ing Company, 2803 Locust Stweet, for the 
erection of two or three factory buildings 
and power plant, near Oak Hill Railroad 
tracks and Cooper Street. A. J. Mummert 
is engineer. 


FARGO, N. D.—At an election to be 
held April 1 the proposal to issue $150,000 
in bonds for the construction of a municipal 
electric light plant will be submitted to the 
voters. F. L. Anders is city engineer. 
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LISBON, N. D.—Improvements are con- 
templated by the Lisbon Electric Light & 
Power Company, involving an expend:ture 
of about $15,000. 

SIOUX FALLS, S. D.—Work, it is under- 
stood, will soon be started oa the erection 
of a 60,000-volt electric transmission line 
to connect the Sioux Falls division of the 
Northern States Power Company with the 
company’s transmission system in south- 
western Minnesota, between Pipestone and 
Dell Rapids, a distance of 35 miles. A new 
3500-kw. steam turbine will be installed at 
the Sioux Falls power house to take care 
of the increased loads, which will be se- 
cured over the new line. 


HOLDREDGE. NEB.—Bonds' to the 
amount of $68,000 have been voted for the 
installation of an electric light plant in 
Holdredge. The equipment for the pro- 
posed plant, it is understood, will include 
one 220-kw. and one 110-kw. generator, 
driven by Corliss steam engines. About 
70 miles of distribution lines will be erected. 
The installation of an ornamental lighting 
system in the business district is included 
in the plans. 

OSHKOSH, NEB.—An election will soon 
be called to vote on the proposal to issue 
$45,000 in bonds for water works, electric 
lighting and sewers. 

JUNCTION CITY, KAN.—The city has 
rejected all bids submitted for a generator 

t in connection with waterworks improve- 
ments Power, it is understood, will be 
purehased. Burns & McDonnell, Interstate 
Building, Kansas City, Mo., are engineers. 

OTTAWA, KAN.—Bids will be received 
by the city of Ottawa until March 24 for 
a 500-kw., two-phase, 60-cycle, steam-en- 
gine-driven electric generating unit. 

SCRANTON. KAN.—An election will be 
held March 27 to vote on the proposal to 
issue $12,000 in bonds for the erection of a 








transmission line from Scranton to Bur- 
lingame. 
Southern States 
ALBANY, GA.—The Dougherty County 


Power Company, recently incorporated, is 
reported to have acquired the Porter Shoals 
property of the Albany Power & Manu- 
facturing Company. Herman Riddell, J. A. 
Watson and Blair Foster are interested 
in the new company. 


ATLANTA, GA.—Bonds to the amount 
of $1,000,000 have been voted by the city 
of Atlanta, the proceeds to be used as 
follows: For construction of an _ electric 
generating’ plant, $300,000; waterworks, 
$500,000; cyclorama and museum building, 
$100,000, and motorizing fire department, 
$100,000. H. L. Collier is chief of con- 
struction. 


AUGUSTA, GA.—A site has been selected 
for the proposed municipal electric light 
plant. 

PENSACOLA, FLA.—Bids will be re- 
ceived at the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., un- 
til March 31 for improvements to the power 
plant at the local naval air station. The 
cost is estimated at about $85,000. 


TAMPA, FLA.—Bids, it is reported, will 
coon be received by the McElroy Engineer- 
ing Company, Giddens Building, for the 
construction of a sugar mill, including a 
20-mile tramway. The cost of the project 
is put at $800,000. Owner’s name not given. 


PORT GIBSON, MISS.—At an election 
held recently the proposal to issue $25,000 
in electric light bonds was carried. 


EUREKA SPRINGS, ARK.—The Ozark 
Light & Power Company of Eureka Springs, 
recently organized with a capital stock of 
$100,000, is contemplating the construction 
of an electric light and power plant. James 
Bowen is president of the company. 

NEW ORLEANS, LA.—A bond issue of 
$8,000,000 has been authorized by the Port 
Commissioners to complete the New Orleans 
industrial canal and to equip it with load- 
ing machinery and to install other mechani- 
cal apparatus. 

NEW ORLEANS, LA.—Bids will be re- 
ceived at the office of the supervising archi- 
tect. Treasury Department, Washington, 
D. c., until April 11 for bedside call sys- 
tems (annunciator system) in two build- 
ings at the United States marine hospital 
at New Orleans, La. 

SHAWNEE, OKLA.—The City Council is 
considering calling an election to submit 
to the voters the proposal to issue $500,000 
in bonds for the construction of a mu- 
nicipal electric light plant. 

CARBON, TEX.—Funds have been raised 
by the Commercial Club of Carbon for the 
installation of an electric light and power 
plant. 
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CLEBURNE, TEX.—tThe installation of 
an electric light plant in Cleburne is under 
consideration by E. J. Zimmerman of 
Cleburne and associates. 


DALLAS, TEX.—tThe residents of Mount 
Auburn and Parkview additions have voted 
to establish a street car system to serve 
the needs of residents of both districts as 
well as that part of Dallas located east of 
the State Fair Grounds. The cost is esti- 
mated at about $125,000. Henry G. Wills is 
chairman of the committee. 


DE LEON, TEX.—George H. Ford of 
Dallas, owner of the local electric light 
plant, contemplates the installation of new 
machinery and equipment, to cost ahout 
$40,000. : 


FORT WORTH, TEX.—The Board of 
Commissioners of Tarry County is consid- 
ering the construction of an electric light 
and power plant in Fort Worth. 


FORT WORTH, TEX.—Plans are under 
consideration by the Navy Department. 
Washington, D. C., for the construction of 
an electric transmission system and a one- 
story boiler and pump house in connection 
with the proposed argon production plant to 
be erected in North Fort Worth. 


SAN ANGELO, TEX.—At an election to 
be held March 29 the proposal to issue 
$500,000 in bonds for the installation of an 
electric light plant and waterworks system 
will be submitted to the voters. 


WICHITA FALLS, TEX.—The Wichita 
Falls Electric Company is contemplating 
extensions to its plant and system. 





Pacific and Mountain States 


BELLINGHAM, WASH.—The Whatcom 
County Commissioners have granted the 
Whatcom Railway, Light & Power Com- 
pany permission to erect electric trans- 
mission lines along the county roads to 
Ferndale. Under the arrangements made 
electricity will be furnished to the county 
poor farm free of charge. 


SEATTLE, WASH.—The Puget Sound 
Traction, Light & Power Company is plan- 
ning to extend its service to the McKinley 
Hill district. The cost is estimated at 
$3,600. 


YAKIMA, WASH.—The Pacific Power & 
Light Company contemplates the erection 


of a 6600-volt, single-phase transmission 
line at once to furnish electricity to the 
ranchers in the Selah district. George C. 
Sawyer is local manager. 

NEW PINE CREEK, ORE.—Prepara- 
tions are being made by N. P. Jensen, 


owner of the local electric power plant, for 
the installation of a new power plant on 
Pine Creek, near the Taylor place, as soon 
as the weather will permit. Part of the 
machinery, it is understood, has already 
been purchased. The combined plants will 
have an output of 300 hp. 


LOS ANGELES, CAL.—The Public Serv- 
ice Commission has authorized E. F. Scat- 
tergood, chief electrical engineer, to em- 
ploy the power consulting board of engi- 
neers to assist in preparing plans for the 
proposed municipal power plant No. 2 to 
be erected in the San Francisquito Canyon. 
Contract for the steel penstock has been 
awarded. 


LOS ANGELES, CAL.—The Southern 
California Edison Company of Los An- 
geles has started work on its hydroelectric 
construction/ project which will requjre 
an ultimate expenditure of $125,000,000. 
Bonds to the amount of $16,000,000 have 
been disposed of to carry on the first part 
of the work. During the next three years 
the company plans to expend $20,000,000 
and in that time will develop 150,000 hp. 
in new hydroelectric plants. Work is now 
under way for a new plant on Kern River, 
150 miles from Los Angeles, which will 
develop 40,000 hp., in addition to the Big 
Creek plants. The Big Creek plant No. 2, 
in Fresno County, now consists of two 
plants with a total output of 88,000 hp., 
each plant containing two 22,000-hp. gen- 
erators. It is proposed to install an addi- 
tional generator of the same size in plant 
No. 2, which will necessitate the construc- 
tion of an additional pipe line, requiring 
1100 tons of steel. Later a similar unit 
will be required at power plant No. 1 un- 
der practically the same conditions. The 
development of Big Creek plant No. 3, 
which will be next in order, will use all 
the water supplied by Huntington Lake 
and will utilize it after it passes through 
the two present power houses. The com- 
bined head of power houses Nos. 1 and 2 
is 4000 ft. The first development at power 
house No. 3 at Big Creek provides for 
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68,000 hp., to be ultimately increased to 
200,000 hp., and includes the diversion of 
the waters of Pitman Creek into Hunting- 
ton Lake, increasing the amount of water 
available for storage purposes. The com- 
pany is carrying out the recommendation 
for hydroelectric development made by 
Major George F. Sever of the War Indus- 
tries Board of the United States govern- 
ment last fall. W. A. Breckenridge of Los 
Angeles is president and general manager. 


OAKDALE, CAL.—The Oakdale Irriga- 
tion District, it is reported, has decided to 
join with F. B. Pattee and Burton Smith 
in connection with a hydroelectric develop- 
ment on the north fork of the Stanislaus 
River, to cost about $1,000,000. The proj- 
ect includes the construction of a dam 1000 
ft. long and 200 ft. high, to impound 15,000 
acre-ft. of water and to develop 15,000 hp. 
B. Smith of Oakdale is engineer. 


BURKE, IDAHO.—The power plant of 
the Federal Mining & Smelting Company 
near Upper Burke was recently destroyed 
by fire, causing a loss of about $20,000. 


RONAN, MONT.—The installation of an 
electric light plant is under consideration. 
Stephen Walner of Butte is reported in- 
terested. 


NUCLA, COL.—The installation of an 
electric light plant in Nucla is under con- 
sideration. Lincoln Vestal is interested. 


SEDGWICK, COL.—Plans are being pre- 
pared by the Henningson Engineering Com- 
pany, National Bank Building, Omaha, 
Neb., for the construction of an electric 
light plant and waterworks in Sedgwick. 
An election will soon be called to vote on 
an issue of $30,000 in bonds for same. 





Canada 


SQUAMISH, B. C.—Contracts, it is un- 
derstood, will soon be awarded by the De- 
partment of Railways, Victoria, for con- 
struction of dam, intake water supply sys- 
tem, hydroelectric power plant and trans- 
mission system in Squamish. A. E. Proctor 
of Victoria is engineer. 


BARRINGTON, N. S.—The installation 
of an electric lighting system in Barring- 
ton, to cost about $10,000, is under con- 
sideration. 


MARKHAM, ONT.—A by-law has been 
approved by the ratepayers authorizing an 
appropriation of $5,000 to secure power 
— the Hydro-Electric Power Commis- 
sion. 


TODMORDEN, ONT.—The Amalgamated 
Ratepayers’ Association of York Township 
is negotiating with the MHydro-Electric 
Power Commission of Ontario for the in- 
stallation of an electric lighting system 
throughout the township. S. D. Durham is 
chairman. 


BRODERICK, SASK.—The Town Coun- 
cil is considering the question of establish- 
> municipal electric light plant in Brod- 
erick. 


ESTEVAN, SASK.—The neighboring 
municipalities have petitioned the pro- 
vincial government to request the Dominion 
Power Board to investigate the develop- 
ment of power at the coal fields in southern 
Saskatchewan for the purpose of transmit- 
ting power to Moose Jaw, Regina, Wey- 
burn and intervening points near Estevan. 
Cc. A. Manlove of Estevan is interested. 


MELTFORT, SASK.—The purchase of 
electrical equipment is under consideration 
by the Town Council. 


MILDEN, SASK.—Plans are under con- 
sideration by the Town Council for the in- 
stallation of a municipal electric light plant 
in Milden. 





Miscellaneous 


HONOLULU, HAWAII.—At the annual 
meeting of the Hawaiian Electric Company 
the stockholders will be asked to vote on 
the proposal to increase the capital stock 
of the company to $5,000,000. It is pro- 
posed to issue $500,000 immediately to 
provide funds to take care of improve- 
ments now under way and contemplated. 


PANAMA.—Bids will be received at the 
office of the general purchasing officer, the 
Panama Canal, Washington, D. C., until 
April 7, under circular 1264, for furnishing 
boilers, cable, rope, wire, lamp cord, etc. 
Bids will also be received until March 27, 
under circular 2206, for furnishing 7500 
ft of cable, 600 Ib. plate washers, etc. 
Further information may be obtained at 
the above office. 
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(Issued Jan. 28, 1919) 
1,292,884. BAKER’S-OVEN-LAMP ELECTRIC 
CONNECTION; Charles P. Robson, Phila- 
delphia, Pa. App. filed Oct. 17, 1917. 
Will withstand without short-circuiting 
conditions of high heat and presence of 
steam, 


1,292,888. AUTOMATIC CURRENT REGULATOR 
FOR SEAM-WELDING MACHINES; Charles 
D. Ryder, Covington, Ky., and Ralph B. 
Kersey, Cincinnati, Ohio. App. filed Oct. 
24, . 1918. Produces seam weld _ sub- 
stantially uniform in character through- 
out its length. 

1,292,892. ELECTRIC WELDING MACHINE FOR 
FORMING ELECTRICAL CONTACTS; William 
F. Hosford, Oak Park, Ill. App. filed 
Sept. 24, 1915. Used particularly with 
switch contact springs. 


1,292,911. ATTACHMENT PLUG; William A. 
Stacey, Chicago, Ill App. filed April 
27, 1918. For heavy duty. 

1,292,921. ELECTRIC WELDER; Carl H. 
Thornblade, Seattle, Wash. App. filed 


Aug. 4, 1917. Contact terminals through 
which application of current to yielding 
terminals is controlled may be applied 
only for limited time. 

1,293,010. CONVERTIBLE ELECTRIC SADIRON 
AND HEATING AND COOKING STOVE AND 
LAMP; Jacob Bloch, Cincinnati, Ohio. 
App. filed Jan. 7, 1918. Simple in con- 
struction and easy to manipulate. 

1,293,038. BrusH HoLpeR; Emerson L. 
Clark, Lakewood, Ohio. App. filed April 
19, 1916. Brush applied firmly to com- 
mutator. 

1,293,117. 
STEN ; 


PRODUCTION OF METALLIC TUNG- 

Frederick G. Keyes, Cambridge, 
Mass. App. filed Feb. 11, 1914. Tung- 
sten compound dissolved in ionizing 
medium at approximately 1200 deg. to 
1400 deg. C. and solution thus formed 
electrolyzed. 

1,293,052. ELECTROMAGNETIC MECHANISM ; 
John L. Dinsmoor, Brooklyn, N. Y. App. 
filed Aug. 1, 1914. ° Useful in controlling 
feed of arc-lamp carbon or carbons. 

1,293,060. TELEPHONE SYSTEM; George D. 
Edwards, East Orange, N. J. App. filed 
Jan. 4, 1918. Efficiency of transmission 
between plurality of connected stations 
not materially affected by variations in 
number of stations involved. 


1,293,098. Retay; Abraham N. Hovland, 
Christiania, Norway. App. filed May 1, 
1913. Using one or more photo-electric 
cells. 

1,293,112. METHOD OF AND APPARATUS FOR 
CONTROLLING ELEcTRIC Motors; Arthur 
Cc. Keller, Milwaukee, Wis. App. filed 
Feb. 25, 1918. Applicable in hoisting 
and lowering loads and where dynamic 
braking is utilized. 


1,293,120. CoMBINED BELL AND BUZZER; 
William J. Klein, Buffalo, N. Y. App. 
filed May 1, 1917. Common return wire 
utilized. 


1,293,141. CLosetT; Alexander McGary, 
New York, N. Y. App. filed Aug. 4, 1913. 
Incinerates refuse. 

1,293,164. ELECTRIC METALLURGICAL FuUR- 
NACE; William E. Moore, Pittsburgh, Pa. 
App. filed July 30, 1917. Combines ad- 
vantageous features of both induction 
and arc type. 


1,293,171. HAIR-WAVING DEVICE; Josephine 
Nimmerfroh, Lenox, Mass. App. filed 
Sept. 4, 1918. Hair may be readily en- 
tered or removed without entangling. 


1,293,198. ComMMUTATOR WIPER; Karl H. 
Poyas, Los Angeles, Cal. App. filed 
March 23, 1918. For Ford’s timing sys- 
tems. 

1,293,195. SWITCH-CONTROL SYSTEM ; 


Ralph L. Quass, Hawthorne, N. J. 
filed July 5, 1916. 
phone systems. 


1,293,205. AuTomatTic CuT-OuT; Oliver A. 
Ruff, Dayton, Ohio. App. filed Feb. 23, 
1915. Adapted for use in charging circuit 
of storage battery. 


1,293,296. DEVICE FOR AUTOMATICALLY 
CONTROLLING THE MOVING OF HEAVY OB- 
JEcTS; Fridtjov Anderson, Drobak, near 
Christiania, Norway. App. filed April 12, 
1915. By means of comparatively light 
controlling or sighting apparatus. 


App. 
Primarily for tele- 


1,293,309. SNAP SwiITcH; Reuben B. Ben- 
jamin, Chicago, Ill. App. filed Oct. 20, 
1916. Arcing when contact is broken 


reduced to minimum. 


1,293,310. Hi1GH-SPEED TRANSMISSION ; 
Erastus S. Bennett, New York, N. ; 
App. filed Nov. 8, 1916. For high rota- 
tive velocities, whether to reduce speed 
or otherwise. 


1,293,320. SOLDERING IRON; 
Braun, Dover, Ohio. 


William A. 
App. filed June 24, 
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1918. Resistance coil or heating element 
may be renewed. 

1,293,323. CONTAINER FOR X-RAY FILMS; 
Arthur W. Buck, St. Louis, Mo. App. 
filed April 11, 1917. Envelop opaque to 
ordinary light but has portion permeable 
by invisible rays. 

1,293,328. Timer; Solomon A. Campbell, 
Newton, Mass. App. filed July 10, 1918. 
For internal-combustion engines. 


1,293,346. EXLECTRICAL SELECTING AND RE- 
CORDING APPARATUS; Guy S. Cornish, 
Cincinnati, Ohio. App. filed July 16, 
1917. Single selector common to plurality 
of printers provided. 

1,293,352. ELEcTRIC REGULATION; John L. 
Creveling, New York, N. Y. App. filed 
Dec. 29, 1910. Dynamo or generator 
may be automatically governed to charge 


storage battery properly and operate 
lamps, ete. 
1,293,356. APPARATUS FOR REGULATING 


AUTOMATICALLY THE CUTTING OF HOLES 
IN JACQUARD CARDS; Arvid G. Damm, 
Ronninge, Sweden. App. filed June 24, 
1918. For textile purposes. 

1,293,387. ELECTROMAGNETIC SIGNALING DE- 
VICE; Charles J. Erickson, Chicago, Ill. 
App. filed Dec. 15, 1916. Of type com- 
prising polarized ringers for substation 
telephone sets. 

1,293,388. CIRCUIT BREAKER; 
Evans, Artesia, Cal. App. filed Sept. 27, 
1917. Thermostatically controls electric 
heating circuits in incubators. 


1,293,390. TELEPHONE SIGNALING SYSTEM ; 
Samuel H. Everett, Brooklyn, N. Y. App. 
filed March 11, 1915. May be associated 
with sources of ringing current of widely 
different frequencies, and relays for trip- 
ping or disconnecting ringing current 
from called line upon response of sub- 
scriber. 


1,293,415. TELEPHONE TRUNKING SYSTEM: 
Bernard C. Groh, Chicago, Il. App. 
filed March 6, 1915. Automatic toll 
switching system provided. 


James E. 


1,293,419. StToRAGE-BATTERY GRID; Eugene 
Handler, Newark, N. J. App. filed May 
5, 1916. Of the Faure type. 


1,293,428. AUTOMATIC REGULATOR; Clark T. 
Henderson, Milwaukee, Wis. App. filed 
Nov. 22, 1913. For use in automobile 
lighting systems employing generator and 
storage battery to supply energy for 
lamps. 

1,293,440. RESISTANCE; 
White Plains, N. Y. App. filed May 24, 
1916. For phonographs and other mech- 
anisms. 

(Patented Feb. 4, 1919) 


1,293,446. FUEL-SUPPLY REGULATOR FOR 
STEAM BoILerRsS; Emil J. Hugo, Phila- 
delphia, Pa. App. filed July 18, 1918. 
Electrically operated ball valve gives ac- 
curate control. 


1,293,456. VAPORIZER; William D. Johns, 
Seattle, Wash. App. filed April 11, 1917. 
Combined vaporizer and carburetor for 
internal-combustion engines allows use 
of kerosene, wood alcohol, etc. 


1,293,458. TELEPHONE CIRCUIT; Kenneth S. 
Johnson, Jersey City, N. J. App. filed 
Aug. 16, 1917. Independent potential op- 
poses drop of potential through trans- 


Albert J. Horton, 


mitter. Eliminates use of infinite-capac- 
ity condenser. 
1,293,462. GALVANIC CELL; Morduch L. 


Kaplan, Brooklyn, N. Y. App. filed July 
11, 1918. Manganese peroxide depolarizer 
for Leclanché type cells used for portable 
lights and pocket lamps. 

1,293,463. GALVANIC CELL; 
Kaplan, Brooklyn, N. Y. 
11, 1918. Depolarizer combines high ef- 
ficiency of the hydrate with density of 
the anhydrous kind. 

1,293,467. SYSTEM OF SELECTIVE ELECTRICAL 
DISTRIBUTION : Charles F. Kettering and 
William A. Chryst, Dayton, Ohio. App. 
filed Nov. 20, 1912. Vibrating-spark ef- 


Morduch L. 
App. filed July 
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fect secured only when timer of internal- 
combustion engine is off contact. 
1,293,494. MACHINE-SWITCHING TELEPHONE 
SYSTEM ; James L. McQuarrie, Montclair, 
N. J. App. filed April 24, 1917. Common 
trunks increase load factor of system. 
1,293,499. AUTOMATIC TELEPHONE SYSTEM; 
Talbot G. Martin, Chicago, Ill. App. filed 
Feb. 18, 1914. Rotary-magnet interrupter 
common to a plurality of switches. 


1,293,510. SAFETY LOCKING DEVICE FOR 
VEHICLES; Edward R. Moores, Albany, 
N. Y. App. filed July 25, 1917. Alarm is 
sound if safety device is disturbed. 

1,293,532. CONTROLLING MEANS FOR ELEC- 
TRIC Motors; Frederick G. Peck, Phfla- 
delphia, Pa. App. filed Sept. 25, 1916. 
Field current of motor controlled by snap 
switch actuated by part of controller. 


1,293,538. ARC-WELDING ELECTRODE HOLDER: 
James E. Pierce, Albion, Mich. App. 
filed Nov. 12, 1918. Readily and easily 
opened to receive electrode. 

1,293,545. CALLING DEVICE; Osvalt E. 
Rasmussen, West Hoboken, N. J. App. 
filed July 24, 1917. For automatic and 
semi-automatic telephone systems. 

1,293,547. MECHANICALLY OPERATED ELEC- 
TRICAL SWITCH ; Edward B. Reese, India- 
napolis, Ind. App. filed Nov. 8, 1915. 
Fluid pressure in an internal-combustion 


engine utilized to operate electrical 
switch. 

1,293,562. METHOD OF MAKING JACKETS FOR 
ENGINE CYLINDERS; Frederick Seigel, 


Irvington, N. J. App. filed July 12, 1917. 
Jackets electrolytically deposited directly 
on cylinders. 

1,293,574. TIMER FOR INTERNAL-COMBUSTION 
ENGINES; Ira T. Swartz and Alvie T. 
Wallace, Indianapolis, Ind. App. filed 
Oct. 22, 1917. Timer held in place against 
accidental or intentional change. 


1,293,587. REVERSE-CURRENT AND LOw- 
VOLTAGE CIRCUIT BREAKER; Albert E. 
Weaver, Indianapolis, Ind. App. filed 
July 20, 1914. Apparatus contained in 


tubular iron shell acts without arcing. 


1,293,597. TELEPHONE System; Bernard D. 
Willis, Chicago, Ill. App. filed Nov. 28, 
1913. For systems in which connection 
is established in whole or in part through 
automatic switches. 

1,293,620. AUTOMATIC TELEPHONE SYSTEM : 
Winfred T. Powell, Chicago, Ill. App. 
filed Feb. 14, 1916. For systems made up 
in part of poly-station lines equipped for 
prepayment service. 

1,293,630. TELEPHONE-EXCHANGE SYSTEM; 


Gerald Deakin, London, Eng. App. filed 
Aug. 16, 1917. Automatic switching 
means provided. 

1,293,649. FILTERING APPARATUS; Carolyn 


S. Smith, Brooklyn, 
May 10, 1913. 
purifying water. 

1,293,651. FILTERING APPARATUS; 
S. Smith, Brooklyn, N. Y. App. filed 
April 6, 1914. See above patent. 

(Patented Feb. 11, 1919) 

1,293,689. APPARATUS FOR THERAPEUTICALLY 
APPLYING DIATHERMIC CURRENTS; Gustav 
Bucky, Berlin, Germany. App. filed June 
4, 1914. Heating at electrodes prevented 
by periodically weakening or interrupting 
current. 

1,293,691. CrrcuIT BREAKER AND SWITCH; 
George A. Burnham, Saugus, Mass. App. 


N. Y. App. filed 
Galvanic action aids in 


Carolyn 


filed Aug. 23, 1915. Controlling circuit 
opened when _ circuit-breaker becomes 
closed. 

1,293,692. TRANSFORMER; George A. Burn- 


ham, Saugus, Mass. App. filed Sept. 28, 

1916. Plates composing core held in fixed 

relation to each other, independently of 

windings. 
1,293,697. OVERLOAD DEVICE; Harry R. 
Canfield, Cleveland, Ohio. App. filed 
April 19, 1916. Time-interval elements 
hermetically sealed in container to ex- 
clude dust, dirt, moisture, etc. 


1,293,698. ELECTROMAGNETIC Device; Harry 
R. Canfield, Cleveland, Ohio. App. filed 


April 22, 1916. Operates switch only 
when current is within predetermined 
limit. 

1,293,717. SPEED MEASURING AND CONTROL- 


LING DEVICE; James H. Core, Nashville, 
Tenn. App. filed Oct. 10,1917. Centrifu- 
gal device controls ignition of internal- 
combustion-engine vehicles. 
1,293,718. INTAKE-MANIFOLD GASKET; Louis 
. Cornu, Enid, Okla. App. filed Aprii 
15, 1918. Electric resistance wires heat 
fuel as it passes through gasxet opening. 
1,293,720. ELectric REGULATION; John L. 
Creveling, New York, N Y. App filed 
Feb. 16, 1912. For variable-speed gen- 
erators, 
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1,293,744. APPARATUS FOR LOCALIZING SUB- 

MERGED SUBMARINES; Bradley A. Fiske, 
United States Navy. App. filed May 23, 
1917. Submerged microphone’ detects 
presence of submarine. 

1 293,747. BATTLE TRACER; 
Brooklyn, N. Y. App. filed Aug. 4, 1914. 
Instrument moves over chart and indi- 
cates at each instant both nautical posi- 
tion of ship on which instrument is 
placed and of another ship or object. 


1,293,764. REGULATING MBANS FoR DYNAMO- 


Hannibal Ford, 


ELECTRIC MACHINERY; David Hall, Wil- 
kinsburg, Pa. App. filed Oct. 6, 1916. 
Brushes can be placed under the center 


of off-set tips of interpole to provide de- 
nagnetizing turns in the armature. 

1,293,767. PROTECTIVE MEANS FOR BRIDGE- 
TYPE PHASE SPLITTERS; Max Hartenheim, 
Pittsburgh, Pa. App. filed Feb. 10, 1916. 
Guards against excessive voltage stresses 
or strains at unbalanced loaas. 


1,293,770. COMMUTATOR CYLINDER’ FOR 
DYNAMO-ELECTRIC MACHINES; Rudolph 
E. Hellmund, Swissvale, Pa. App. filed 
Sept. 27, 1916. High-voltage commutator 
eylinder has safe creepage path, although 
length is decreased. 

1,293,781. INCANDESCENT ELECTRIC LAMP; 
Milton A. Hoyt, Bloomfield, N. J. App. 
filed July 11, 1916. Rapid method of 


forming connections between incandescent 
elements and leading-in wires. 


1,293,794. ELECTRICAL SwitcH; William 
Kaisling, Chicago, Il. App. filed Oct. 
27, 1913. Particularly for ignition and 


light circuits on automobiles. 


1,293,817. CALL-DISTRIBUTING 
SYSTEM; John H. Levis, Jr., Rochester, 
New York. App. filed Oct. 25, 1916. 
Special apparatus for different classes of 
subscribers. 

1,293,818. ELectric Iron; Cyril N. Lewis, 
Ridgefield Park, N. J. App. filed Aug. 1, 
1917. Circuit of heating element auto- 
matically interrupted when iron is not in 
use, 

1,293,842. CrirRcuIT INTERRUPTER ; 
G. MacDonald, Murraysville, P@ App. 
filed March 9, 1918. Common @perating 
rod for several contact members prevents 
transmission of are explosive forces. 

1,293,862. Wtre CoNNECTOR; Joseph Moore, 
Baltimore, Md. App. filed Dec. 20, 1917. 
Wire held firmly between spring clips. 

1,293,825. TESTING SYSTEM; Eric R. Lun- 
dius, Brooklyn, N. Y. App. filed April 
6, 1918. For separately testing portion 
of telephone lines, 


TELEPHONE 


Howard 


1,293,872. MerTHOD oF ELECTRICALLY UNIT- 
ING METAL BopIESsS; Thomas E. Murray, 


New York, N. Y. App. filed April 27, 1918. 
Only one body is electrically fused for 
the joint. 


1,293,881. VAPOR RECTIFIER; Harold A. 
Newcomb, Wilkinsburg, Pa. App. filed 
May 6, 1915. Ares and electrical dis- 
charges readily controlled in vacuum elec- 
tric apparatus. 

1,293,896. ELecrric FLUID HEATER; Jens 

A. Paasche, Chicago, [ll. App. filed Oct. 

25, 1915. Heats air and coating material 

in pneumatic coating apparatus. 


1,293,912. REMAGNETIZING DEVICE; James 
L. Porter, Los Angeles, Cal. App. filed 


March 20, 1918. For remagnetizing 


permanent magnets of Ford motors. 
1,293,929. SysTeM oF CONTROL; Lynn G. 
Riley, Wilkinsburg, Pa. App. filed April 


23, 1915. Relates to automatic series- 
parallel control of electric railway 
vehicle motors. 

1,293,930. SysTeEM OF CONTROL: Lynn G. 


Riley, Wilkinsburg, Pa. 
4, 1916. 


App. filed March 

Prevents undesirable rushes of 
current and too sudden acceleration of 
electric railway vehicle during predeter- 
mined portion of its accelerating period. 

1,293,943. TROLLEY HANGER; William 
Schaake, Pittsburgh, Pa. App. filed June 
30, 1915. Simple and effective clamping 
device, 

1,293,945. MEANS FOR 

DUCTIVE INTERFERENCE; Charles F. 
New Haven, Conn. App. filed Jan. 2, 
1915. Return flow of trolley currents of 
railway system may be substantially con- 
fined to track rails. 

1,293,964. ELectTric HEATER AND COOKER; 
Perl M. Spink, Worthington, Minn. App. 
filed Feb. 23, 1918. Automatically varies 
distance between electrodes in accordance 
with heat developed. 

1,293,970. SIGNAL-CONTROL APPARATUS; 
George Stickels, Astoria, N. Y. App. files 
Jan, 31, 19f8. Electrically operated by 
steering gear on clutch of vehicle. 

1,293,973. SwitcH AND BRUSH MOUNTING 

FOR ELECTRIC Motors: Edward Strohacker 

and Louis Strohacker, Freeport, Ill. App. 


IN- 
Scott, 


MINIMIZING 
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filed May 18, 1917. Novel pole changer 
and reversing switch for use on small 
horsepower motors. 

1,293,989. LAMP SOCKET; Frank W. Turner, 
Kansas City, Mo. App. filed Nov. 6, 
1916. Switch mechanism operated either 
by pull chain or ordinary switch Key. 

1,293,991. INDICATING MEANS; Louis J. 
Vandermyde, Morrison, Ill. App. filed 
Jan. 14, 1918. Gages amount of liquid 
in tank or container. ; 

1,294,015. ELretTrRiIC HEATER FOR HUMIDI- 


FIERS; Daniel H. Young, Manchester, 
Iowa. App. filed Feb. 2, 1918. Supplies 
steam or mixture of steam and elec- 


trolytically separated oxygen gas. 

1,294,020. Arc LAMP; Christian Aalborg, 
Wilkinsburg, Pa. App. filed March 20, 
1913. Has control mechanism in which 
frictional resistance is substantially 
minimized. 

1,294,045. Lock SwitcH; John F. Cava- 
nagh, Meriden, Conn. App. filed March 
14, 1918. Particularly for use on motor 
vehicles. 

1,294,053. ELectric SwitcH; Frederick W. 

Cole, Newton Highlands, Mass. App. 

filed Jan. 3, 1916. For use as shunt 

switch for fire-alarm signal boxes. 


1,294,072. ELECTRICAL INSTRUMENT; Harry 
A. Ewen, London, Eng. App. filed May 
16, 1917. Inclosed in vacuum bulb and 
operates on thermic principle. 

1,294,176. ELrectric SwitcH ; Joseph Sachs, 
Hartford, Conn. App. filed Dec. 19, 1916. 
Live circuit inaccessible when replacing 


fuses. 
1,294,177. WAVE DETECTOR; Wilhelm 
Schloemilch, Berlin, Germany. App. filed 


March _13, 1912. Operating without 
auxiliary source of current. 

1,294,185. PANELBOARD AND PANELBOARD 
CONSTRUCTION; Henry F. Starrett, Chi- 
cago, Ill. App. filed May 11, 1917. As- 
sembled from stock units. 

1,294,197. TELEPHONE MOUTHPIECE; Olaus 
Thokle, Mandal, Norway. App. filed Aug. 


16, 1916. Inner opening communicates 
with diaphragm chamber through plur- 


ality of separate channels. 


1,294,204. TrRoLLEY; Artemas B. Upham, 
Malden, Mass. App. filed March 31, 
1915. Two trolleys of trackless car simul- 
taneously engage two wires. 

1,294,207. FIRE ALARM; William H. Vogt- 
lander, Alexandria, Va. App. filed May 
15, 1918. Detectors when fused close 
an electrical circuit. 

1,294,213. PRotTectTivE DEVICE FOR ELECTRIC 
CIRCUITS; George H. Whittingham, Ban- 
croft Park, Md. App. filed Oct. 15, 1915. 
Sensitiveness of relay increased after 
lapse of sufficient time to permit initial 
rush of starting current to subside. 


1,294,250. ARC-WELDING ELECTRODE; Clar- 
ence V. Elliott, Schenectady, N. Y. App. 
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filed July 22, 
bined with 
having high 
heated. 

1,294,269. ELEcTRIC OVEN; Julius W. Hop- 
kins, Cleveland, Ohio. App. filed May 8, 
1918. Uses bulb-type grids. 

1,294,277. MAGNETO-STARTING MECHANISM ; 
Lancelot Johnson, Islington, London, Eng. 
App. filed Nov. 12, 1918. Separately 
operated parts eliminated. 

1,294,282. MAGNETO IMPULSE STARTER; 
3enjamin Lawrence, Leyton, Eng. App. 
filed Nov. 12, 1918. Magneto armature 
has rapid angular movement given to it 
when engine is slowly crankee. 


1918. Welding metal com- 
small quantity of material 
electron emissivity when 


1,294,295. AUTOMATIC TELEPHONE EX- 
CHANGE; George W. Lorimer and James 
H. Lorimer, (deceased), Piqua, Ohio. 
App. filed Nov. 26, 1901. Relates to em- 
ployment of central energy for talking, 


signaling and adjusting central-exchange 
apparatus. 

1,294,296. AUTOMOBILE HORN; 
Monteleone, Jersey City, N. J. 
Feb. 21, 1917. Sounding diaphragm has 
anvil and electromagnet operating in 
presence of anvil. 

1,294,305 INVERSE TIME-LIMIT RELAY; 
Lewis T. Robinson and Clyde V. Hardy, 
Schenectady, N. Y. App. filed Sept. 15, 
1914. Minimum time of engagement of 
contact members simply, conveniently and 
accurately adjusted. 

1,294,326. ELECTRICAL OSCILLATION GEN- 
ERATOR; Joseph Methenod, Paris; France. 
App. filed Nov. 28, 1917. Power and the 
stability of generator increased. 


Ernest 
App. filed 


1,204,342. COMBINATION IGNITION AND 
LIGHTING SWITCH; William Kaisling, 
Chicago, Ill. App. filed May 6,1914. Has 


interlocking features to control various 
operations. 
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14,593. (Reissue.) METHOD OF LOCATING 
SPECIAL TRANSPOSITION POINTS; Hughes 
Mouradian, Philadelphia, Pa, App. filed 
Jan. 2, 1917. Obtains substantial neutral- 
ization of disturbances, especially those 
due to electrostatic induction. 


1,294,409. APPARATUS FOR UNITING METAL 
Bopiges; Lawrence P. Crecelius, Cleve- 
land, Ohio. App. filed April 30, 1915. 
Adapted particularly for rail bonding 
purposes. 


1,294,432. Sarery Fuse; Alfred L. Eustice, 
Chicago, Ill. App. filed March 14, 1917. 
Refillable plug type; may be opened for 
examination or removal without disturb- 
ing fuse link. 


1,294,444. ATTACHMENT PLUG; William 
Goetzelman, Chicago, Ill.. App. filed May 
4, 1917. Firm and stable connection of 
plug and socket provided. 


1,294,471. CriRcUIT BREAKER FOR IGNITION 
APPARATUS; Albert G. Karkau, Cleveland, 
Ohio. App. filed July 23, 1917. Bearing 
is not affected by action of current pass- 
ing through arm carrying roller. 


1,294,482. StTop-MoTION DEVICE FoR LOOMS: 
Peter P. C. Kremers, Philadelphia, Pa. 
App. filed Nov. 19, 1917. Upon breaking 
of a warp thread, signal is actuated to 
notify operator. 


1,294,484. AUTOMATIC GAS CUT-OFF OF 
ALARM; Alexander I. Krynitzky, Phila- 
delphia, Pa. App. filed April 24, 1918. 
Stops flow of gas or sounds alarm should 
flame become extinguished. 


1,294,498. TELEPHONE-EXCHANGE SYSTEM; 
Alben E. Lundell, New York, N. Y. App. 
filed Nov. 26, 1917. Automatic switch 
mechanism released after starting but 
before completing its operation to in- 
terconnect subscribers’ telephone lines. 


1,294,514. Process oF TREATING METALLIC 
OXIDES; James W. Moffat, Toronto, On- 
tario, Canada. App. filed April 30, 1918. 
Reduction of ore and melting of deoxi- 
dized material conducted in separate 
operations. 


1,294,555. INDICATING SYSTEM; Richard F. 
Spamer, New York, N. Y. App. filed 
Sept. 8, 1914. For remote control of 
— generating and distributing sys- 
ems, 


1,294,557. MACHINE-SWITCHING TELEPHONE- 
EXCHANGE SYSTEM; Arthur B. Sperry, 
New York, N. Y. App. filed June 6, 1918. 
Pair of brush sets simultaneously hunt 
for desired line in two groups of line 
terminals. 


1,294,575. INDICATING DEVICE; 
Uomini, Palo Alto, Cal. 
12, 1917. For use on vehicles. 


1,294,587. AUTOMATIC TELEPHONE SYSTEM ; 
Samuel B. Williams, Jr., Brooklyn, N. Y. 
App. filed Aug. 25, 1914. Relates to part 
of system by which calling line is auto- 
matically selected and associated with re- 
mainder of office-selecting apparatus. 


1,294,590. ELECTRICAL BALE-TIE WELDER; 
Lewis B. Wygant, Vincennes, Ind. App. 
filed Feb. 6, 1915. Welds bands and then 
severs wire ends. 


1,294,597. ELectTric HEATER; Philip F. 
Apfel, Seattle, Wash. App. filed Aug. 27, 
1917. Heated air within element used 
for igniting cigar. 

1,294,599. PoLE-CHANGING SwitcH; Ed- 
ward E. Bair and James E. Stout, Han- 
over, Pa. App. filed Dec. 1, 1916. Al- 
lows current to flow in any direction. 


1,294,607. ELECTRICAL HEATING DEVICE; 
Francis Boardman, New York, N. Y. 
App. filed July 13, 1916. For melting 
snow and ice in vicinity of railway 
switches, movable-point frogs, etc. 


1,294,621. METHOD OF AND MEANS FOR 
SWITCHING CURRENT FLOW AT HIGH Po- 
TENTIAL; Nicholas J. Conrad, Chicago, 
Ill. App. filed Feb. 26, 1917. Replace- 
able switch used which is capable of 
only one operation and must then be re- 


Frank D. 
App. filed July 


newed. 
1,294,627. PROCESS FOR MAKING AND AP- 
PLYING JAPAN; Wheeler P. Davey, 


Schenectady, N. Y. App. filed Aug, 18, 


1917. Risk attending use of inflammable 
solvent obviated. 

1,294,644. ELrectric CONNECTOR; Charles 
H. Fischer, Cincinnati, Ohio. App. filed 
July 17, 1914. For vehicle electric 
lamps. 

1,294,656. CoNNECTOR; William P. Ham- 


mond, Passaic, N. J. App. filed April 18, 


1914. Formed from single piece of sheet 
material. 
1,294,664. SAFETY APPLIANCE FOR ELEC- 


TRICALLY DRIVEN MACHINE; Harvey E. 
Howey, Granite City, Ill. App. filed Nov. 
19, 1917. Operates as a switch throw- 
out and dynamic brake. 


